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(57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R lb represents substituted C^o aryl, etc.; 
P 1 represents a single bond, Cj^ alkyl, -CH 2 0-, etc.: X and Y arc the same or different and each represents optionally substituted 
nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z a represents nitrogen or CH; W represents a single bond, 
oxygen, etc.; and Q represents an optionally substituted C^io aryl or optionally substituted aromatic heterocyclic group) or a salt of 
the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
containing the heterocyclic compound or salt. 
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-«5£ (V) 




W— Q (V) 
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#3§BJte> ^gfoMm is ifHER2®6Sf£#pfi!iJU HER2M 

S^H^D^^^-— tfHER (Human EGF Receptor-2 : jftiiiS, 

+h<X>X 2 3 2il 644-1 64 6^-y, 1 9 8 6¥) ft, f§£©M 
£ftIE^;MtW?rt3fr\ j£A«fcftOE#^K:ft#*Eir$\ iiltli 

*5A-t^> (He r c e p t in (ftffi) : h^X^XT^) ^\ 

HER 2S5fi3B?WI©J&*lCffl^&*lTV5S. 
MlfDv'^t- t?HER2^aS ; &fi§t-^trL#:ft> S 

^©ttmsriaw-f HER2^^iEMiia©iimfcft, k£a,£s*# 
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(1) HKsSOO 



-5« 



15 



20 



25 



R' b — T=-A 



W-Q (V) 



c^f, R lb «e^$nfcc 6 _ 10 7U-;^ Bffcsnfcc 3 _ 8 ->£D7;Hf;!/ 



CHoO x OCHo — >. CH?S * ~ S CHo — > — CH 9 C H 9 — ^ fc 



10 BSI$nTViTt>J;ViC 6 _ 10 7U-;WS*fettfi|j|$nTViTt)«I;^ 

(2) -ftacvi) 




W— Q (VI) 

CsS** R lc «B^$nfcc 6 _ 10 7U-;p*> g^$tifcc 3 _ 8 v^D7;i/^ 

CN, NO,, NH„ NHCOR, NHCONHR, NHS0 2 R, SO,R, C 



snfc c 3 _ 8 y ^ o y;^;H0f lis, Any>gf, oh, 



OOH, COOR, CONHR, CONH 2 , CF„ CF,0, 



^TfeckViC 1 _ 6 7;p3^r>'-^;v^-;i/Si3«fcr;fi^$nT^Tt)J:v>c 1 _ 4 7 

C 3 _ 8 y^ D7 WS^itttCe.! 0 7'J -JUS, T C, 
_,7WS, -CH 2 0- -OCHj- -CH 2 S-, -SCH 2 -, -CH 

■ 

2 -CH 2 -S;7cte-CH=CH-£, X a tem$£ftWT h&^gMU?, 



(fetch. 



X a & ct Y a * «Mfr o TK*^* fc 



IL. 



WO 03/045929 



PCT/JP02/12264 



3 



c 6 _ ! o 7 u - * tc \mm £ nx v > t *> <£ v * ^s^tngts & -en-en* 

(3) X^fc«X a ^tt^$tlT^Tt)J:^g*JI^T$)^Huf2 (1) &V>L 

( 4 ) mWL<D4k&m ; 

(4) YStcfeY^gLmmTrftZMm (U fc^U (5) fBf£©ft-&%; 

(5) Z£fcteZ a ^i?tliC^X&3Mfe (1) (6) ffi*0fc^t&; 

(6) R\ R la , R lb ^fcttR lc ^S^$nfcC 6 _ 10 TU-;i/*T^§Bufa 
( 1 ) &l> L ( 7 ) IBffcCDfc'&to ; 

(7) HKj£(VII) 



CiS^ R' d ttii$nt^Tt) < fc^C 6 _ 1() 7 1 J-M> gjfe£nxi>X&«fcV> 

c 3 - 8 *s?n7j\'*)VM&rc\twmznT^Tb&^mm : %g&ttL, r a m^ 

* 

Cj., 7Jl/«, -CHjO- -OCH 2 - -CH 2 S- -SCH 2 - 
-CH 2 -CH 2 -Jfctt-CH=CH-^ R 2 «7jc|tJj§C^ B&SnxWb 

ttfiKHIS^*, Q^Sil$nXViXt> < kViC 6 _ 1 oTU-;i'**7^«g^|$tlXVi 
(8) -J&iUVIII) 



CaStf* R ld ttfiiift$nTViTfe«t^C 6 _ I o7U-;i/^ «ift$nx^T*>j:v> 

c 3 _ 8 y^n 7;i/*;i/»£fctefiJ&£ nx^x «t £* U T 3 «3MS 

£\ C^j 7JWH, -CH 2 0- -OCH,- -CH,S-, -SCH 2 - 
-CH 2 -CH 2 -^/:li-CH=CH-^ W«#S£l§\ SSSJS^* 




(VII) 
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tz mmM? £ . q »s& 2 nx ^ x % & ^ c 6 _ 1 0 7 u - * tsit & $ nx 

(9) HR5£(IX) 



5 CiW, R 3 , R 4 > R 5 . R. 6 £J:tfR 7 &l^-£fcteS&c>T> zfc*®^ AD 
$*>I1B% OH, CN, NO r NH 2 , NHCOR, NHCONHR, NHSO 
2 R, S0 2 R> COOH, COOR, CONHR, CONH 2 , CF 3 , CF a O, 

m fe b < team 2 tiT Vi T t> ck c ! _ 6 7 ;i/ n 3r - # $ telUJgT 3 

HC^eTMM, C 3 _ 8 ^n7;Wl/S^cttC 6 _ 10 7'J-;i/SSr, T a te- 
Ci.jMJl/S, -CH 2 0- -OCH 2 - -CH 2 S- -SCH 
2 -, -CH 2 -CH 2 -£fc&-CH=CH-£, R'fcfctejSJTF* fitfeStlW 

15 SftWTfc<£^C 3 _ 8 ~>#D7>Mr;i'S£, W^Wffr&^fcttBfcJK 1 ?** Q 

(1 0) — «s;(X) 



20 . r 3 , r 4 > r 5 ^ R 6 &£z$R 7 \m-£tcumtzix, ad 

y>JM^> OH, CN, NO r NH 2 , NHCOR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COOR,. CONHR, CONH 2 , CF 3 , CF 3 0, 

s t> l < £ nr v> x *> <fc ^ c t _ 6 7 ;u d * > - ts * ttK&T 5 
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C^JMJH, -CH 2 0- -OCH 2 - -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -£fcte-CH=CH-£, W a 13&M&tiitmkXM.tt* 

(11) W a ^#^Ta&^>BulB (9) 3: fete (10) 



10 (12) T a ^J:^W a ^m^T^^tuf2 (9) (10) •IBSKOflS'&ft* 

(13) R 4 *fettR 6 *«7K^M™^©ST?»«MIB (9) (10) 6IR 

(14) -^(XI) 



R 3a «7Km^, ;\n^>If, OH, CN, N0 2 , NH 2 , NHCO 
R, NHCONHR, NHS0 2 R, S0 2 R, COOH, COOR, CONHR, 

conh 2 > cf 3 , cf 3 o, Blft$tiT^T , b«fcViC 1 _ l 7;i/+;^ m&zn 

WTt>«k^C 1 _ 6 T;p3^F'>^*fc«gtft$nT^Tt>«J;ViC 1 _,7;p34 L ^- 
CH 2 S-, -SCH,-, -CH 2 -CH 2 -^cB-CH=CH-^ mttljfe 

25 mt£ nx v^T fe «k v> c 6 _ ! o 7 u - jws^fe $ nr v>t t> =t vi»#*«*» 




R \ 



15 
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(15) Q\ Q 2 , Q 3 , Q 4 ^fcTO^«^$nfcC 6 _ 10 7U-;UST^D, 

(1 6) MfB (1) &v>L (l 5) ffi*©flj&«©:/nK7v^; 

(17) pffB (1) &Hb (16) f3«^#/^Wr-5««#| ; 

(18) -«5&(I) 



C — W— Q 4 (II) 

(19) HER2^&»J3JT&£M3 (17) gB%®E3i&/£& ; 

(20) ffio^m • i&*»j-e&*i9iB (17) mm.<DmM®.f&m ■, 

(2D «#?us* Mffi$.rz\mmx$>%iiiim (20 iBtt<z>Eig& 




(i) 
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(22) m^immiznhx, mm (i) &v*l a 6) mwwfc&mzmm. 

(23) laiii^it, mm (i) (i 6) mmoit^^mm: 

5 (2 4) HER2^aWJSiJ^itT§fc&©Mfa (1) &V>L (16) |B«© 

(25) • mmm*mm-?z>tc®(DMm (d a 6) tsm©^ 



10 (26) iufB ( 1 ) (1 6) SBffeOft 



A. 



(2 7) ffJfB (1) (16) IBicCD^tli:^^— fcl&M <h 

(2 8) It IB (1) fc^L (16) IBftO^tli^l/^^^Ji^ia^t) 

15 -gT-fczmm; 

(2 9) ^l/^^^WLH-RHIignmTa&^MIB (2 8) fB«fc<Z>ISIii ; 
(3 0) LH-RHpgJ^^LH-RHTrf-T. hT^^tlffB (2 9) fB«<©| 



(3 1) LH-RH7d , -Xh^Ui-7'ai/U>Sfc«^©^T$^MfB (3 
20 0 ) BMomM ; 

(3 2) PfM^^bT, jttffB (1) &</>L (16) tBffc©fc£«W$l:t& 

(3 3) BiH»jtl(C^bT> MI3 (1) &V>b (16) SB«^b^^W?i*i 



25 mm-%m ■, 



(3 4) ^Ji/^e^ 



*LH-RH!)|fi!gre&SM!B (3 3) f3«CD#?£ ; 



(3 5) LH-RH«^LH-RH7rf-Xh-e*§liflB (34) Um<D^ 



(3 6) LH-RH7rf-X h^Ua.-yn|/U>^fett^©^T^-5HufB (3 



* 
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5 ) mm^rn 

(37) &<D&mmw!. j *'&\zmm en &v>t a 6) mm^t^om^m^ 

5 — tf-««k*fesawi"r*t&k:, WfLl&^fcStLT, flWB (1) ft^L (16) 

-if-ftmmmzmmvtcmz, m%mm\zMvx, wih u) (u) 

10 (4 0) ^D-»=W— • ££^T5$J£i?irr5;fc8£>©MfB (1) &V>L (1 

6) MO^ft©^ 
(4 1) -flg^UlI) 



*fctt-«5£(IY) 
20 C— W-Q 4 (IV) 
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^KmiH^&D, Q 2 £fcteQ 3 frlS«&7:rX;i/^T&D, R la ^t'7xX'J 
;p»*fc« N, N->>7 x-;l/-4-7 5 7 -7 xXJl/ST&&'fb'&t)& £ IMC 3 ) X& 



DfcMk n-7*3Mk -fVT^k sec-T^k tert-7>;k n-^>^;k 
-fV^^Jk ^^>^;k 1 - * 3^1/7*0 tf ;k n-^vJk -fV^y 
;k 1, l-v^^l/T^k 2, 2-v/^;k7*^;k 3, 3 -5?* ^JkT^k 

3, 3-^^^;k7 0 Dt°;k 2-x^7*^;k n-^\7^;k l -pigsjwv/^ 
;k i-x3Mk\^~>;k n-^^k l-^WkxT^k /xjwoc^ 

7U;k i-7°D^n;k 2-*?)i-i -7*0 ^ -;k i-7^x;k 2-7 
r-JK 3-7>-;k 2 -x5=-;p- l -77=-x;k 2 -y^;i/- 2 -7>x;k 
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■ 3-pWl/-2-7x-;k l-^>xX>k 2-^>xXJk 3 - ^>f-iK 

7;u+-;i/«tbTa, 0!l3_fcfx^x;k i-7'Ptfx;k 2-7°Ptfx;k 
i-^x;k 2-y^x;k 3-^x;k i-^>^x;k 2-^>^x;k 
3 -^>^x;k 4-^>^x;k 1-M^>x;k 2-^v-;k 3-^ 

;k ->^P^>^;k i^DM^k ^^.da^;k ^P^^k 
p y x;ns© c 3 . 9 ^n r;k*;i/^ffl ^ 5 . 

■ 

r^^D7;^^Sj tLtn m^.«2-v^p^>x>-i— Ok 3 

-v^o^>t->- 1 —Ok 2-y^DA^t>-l-'fJK 3-v^P^ 

•t>-i— r;k i-^nyf>- 1 — r;k i-v?p^>x>-i— op 

^©c 3 _ 6 v^PT;i/^rx;i/^#^Visn§„ 

r~>£P7;k&>5?xx;i/gj £LT«> 09*fcf2, 4—>7P^>*>~>x> 

-1 — r;k 2, 4-^^P^\^1t>> ? X>- 1 — f;k 2,5-S>^P^+h> 

K-fb**s©^tbT© rru-;u*j turn «^xm^#^^# 

«fcD»*U<ttC 6 _ J8 3!r»*»flak**» ££K:j5F£L<ttC 6 _ 14 ^# 

7>hu;k 7Xi/-;k 7x^->hu;k 7iti/-jK 7;ktux;k > 



i 
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7x-;k l-^yf-M 2-^-7^;k i-7>hu;k 2 - 7 > hj 
q 1 , q 2 , q 3 , q 4 , R u -e^$ns rg^^nT^T^ck^^^ttmsj 

io n;k -f>^-fen;k tf7x~ k~;k ^T^k-jk 7ir:r-73 1 k-;Mre& 

D, 4>1?fe7i-JK l-^-7^;k 2-^-7^;k l-T>h'J;k 2-7> 

R ib , R u T^$ti^> rg^$nrcc 6 _ 10 7U-;k«j £>c 6 _ 10 7U-;k«tbT 
;k% ^ 6 n, <t>Tt>7x~;k i-^-7^;k 2-^-y^)vm^0^v^ B 

Q l , Q 2 , Q 3 , Q 4 , R u T*£tl£ rg!&£ftWT&J;V>flf^^tt|lXj Of| 

v?xr.;i/S^ot^fnX«^» ©J^^«Si*;#W v> £ ft, ^ft^ftMB© 
IB « m D S 5 £ <h # T £ 3 - 

r u , r 2 , R 8 -e^£tt3 r^£ftT^T&£v>c 3 _ 8 ~>7P7;>3 i ;i/*j > R lb , 

R lc T^£ft3 r^£ftfcC 3 _ 8 v7D7;Wk*J &J;tf RT5S£ft3 rc 3 _ 
25 8 y/7D7J^JHj 0C 3 . 8 y^o7WMiltil #I*.k£~>7 P7°P t?;k 
5/7D7'^;k y7P^>fJk v^PA^Jk ->7P y \7°5^;k v7 0^"7 

R 2 -tr^£ft5 rg^$nTViTfeJ:ViC 1 _ 6 7;Wl/Sj £J;tfRT^$ft3 

rc 1 _ 6 7;k^;k«j ©c 1 _ 6 7;k+;uSi:tT^ laM^x^^m^c^e 
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-rv^DtfJk n-^;K -fV^ik sec-^^k tert-7*3\>k n-^> 
5 • T a , R 3 , R\ R 5 , R 6 , R 7 , R 3 'T^£ft3 l"C 1 _ 4 7;Wl'*J &cktf R lc 

r»& $ tifc c 6 _ x o t u -;k*& «fc S$& $ nfc c 3 _ 8 ? p 7 j 
;i/*T$>«9, ftfcisjesftfcw* «*tf;Wk x^;k n-yptf;k -f V 

7°Pt!;k n-T^k -YVT^Jk sec-^;k tert-^;Wf*«ffiVi6tU 

r 3 , r 4 , r 5 , r 6 , r 7 , R 33 T^£n& rc 1 _ 4 7;i/3^r~>*j *«fc^R ,e K:*tt« 
rgtft^nfc c 6 _ x o r u £ g$&£ nfc c 3 _ 8 □ 7; wpsj 6m 

15 -f y^P^X n-^h^X ^V^h^-X sec-7*h*X tert-7* 

p#*xr&£o 

r 3 , r\ r 5 , r 6 , r 7 , R 3a T^$ns rc 1 _ 4 7;up^->-^;wfc;i/Sj 

R'Mc&tts r«tft^nfcc 6 _ 10 7U-;P**«ktflllftStifcC3_ 8 >'^a7^+ 

* b^a/w^k ih^y^tok 7°p^^rv^;pfc;k -fyy°P# 
^#;k#x;k -fh^istuvti—M ^y:7h*x*7;k#x;k sec-yh^v 

25 R 3 , R 4 , R 5 , R 6 , R 7 T^£ft£ rc l - 4 7)V*r\s>i?'**?i'&i fcJ;tf R lc 

* r«^^nfec 6 _ 10 7U-;i/*43<ttKg^$nfcc 3 _ 8 ^7P7>>k^;k«j <d 



« 



'* 
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10 



R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T^£ft3 r/\D^>Mfj &&W\z&tf%> r. 



£ ntc c 6 _ ! o 7 u -;i/3kfe «k g$i $ nfc c 3 _ , 7 a 7JI4Mj ©e^S t 

i-xo) rAay>jg^j turn 7y**^ iwac^v nm/ic^ acinic 



w\ w 2 , w 3 , w 4 x^$n& rfijftsnTViTfe<k^2tioi&jteK^ft;7k*36j.© 



i$ni>2i©i$ffli^ci^, ^i/xx^i/x mj^i/ 

X xh^^WX ■'SX^^l'X 'N+IM^X * ^PX^ U X X9\H/ 
; tfxl/X 7°D^xl/> > 7t-x1/X ^>t-~1/>, pWUfxl/^ 
. 7Wx]/>, yf"l/>, ^>^~l/X ^^l/Xf-W>*©7M-l^> 
20 7^1/X ^n^>?l/>, X^P^~>l/>^©^P7;i/=lrl/X«T&«9s 

^$L<liC 3 . 8 y^n7^I/>M0 ; ~>^p:/p^xI/X y^P7*f 
U^5 1 l/>^^©C 1 _ 6 7;^l/>», Hxl/X 7°P^xUX 7xXl/>^ 

25 d)7)W—uy^h^> 0 
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10 



15 



20 



25 



tufa r2#<Dl!Jjfr^ttSi*J £fflV>5££#T£3 0 MtftfQtzttmXttrfr 



5 i&UcD'\xD]iH^ ; £bT^T ! b<fc^> 2flfi®S&ffl^sc:t3fl«'r^, mx\t. 

-CH 2 0- -OCH r , -CH=CHO-, -CHOCH 2 - ( -CH 2 CH 2 0CH 2 - -CH (CH 3 ) CH 2 0- - 
CH 2 CH(CH 3 )0- -0CH 2 0-, -OCH 2 CH 2 0- -SCH 2 CH 2 0-, -OCH 2 CH 2 S-, -SCH 2 CH 2 S-, - 
OCH 2 CH 2 CH 2 0-, -CH 2 OCH 2 CH 2 -, -CH 2 S-, -SCH 2 -, -CH=CHS- -CHSCH 2 - -CH 2 CH 2 SCH 2 - 
-CH(CH 3 )CH 2 S- -CH 2 CH(CH 3 )S- -SCH 2 0-, -CH 2 SCH 2 CH r , -CH 2 NH- -NHCH r , - 
CHNHCH r , -CH 2 CH 2 NHCH 2 -, -CH (CH 3 ) CH 2 NH-, -CH 2 CH(CH 3 )NH-, -NHCH 2 0- - 
CH 2 NHCH 2 CH 2 - -CH 2 N(CH 3 )-, -CHN (CH 3 ) CH 2 -, -CH 2 CH 2 N (CH 3 ) CH 2 - -CH (CH 3 ) CH 2 N (CH 3 ) -, 
-CH 2 CH(CH 3 )N(CH 3 )-, -N (CH 3 ) CH 2 0- -CH 2 N (CH 3 ) CH 2 CH r , -CH 2 N(C 2 H 5 )- - 
CHN(C 2 H 5 )CH 2 - -CH 2 CH 2 N (C 2 H 5 ) CH r , -CH (CH 3 ) CH 2 N (C^ -, -CH=CHN (C 2 H 5 ) - - 
CH 2 CH(CH 3 )N(C 2 H 5 )- -CH=C(CH 3 )N(C 2 H 5 )-, -N(C 2 H 5 )CH 2 0-,-CH 2 N(C 2 H 5 )CH 2 CH 2 -, - 

n(ch 3 )ch 2 s-, -uz&)wfi-m*m^^tt)^ : £z>ifi, z.nt>\zmfe?£tiu^o 

£?£b<«-CH 2 0- -OCH 2 - -CH=CHO-, -CHOCH r , -CH 2 CH 2 OCH 2 - -CH (CH 3 ) CH 2 0-, - 
CH 2 CH (CH 3 ) 0-, -OCH 2 0-, -OCH 2 CH 2 0-, -SCH 2 CH 2 0- -OCH 2 CH 2 S-, -SCH 2 CH 2 S-, - 
OCH 2 CH 2 CH 2 0-, -CH 2 OCH 2 CH 2 -^T& 0 > <k K> £? £ b < &-CH 2 0-, -OCH r , -CH=CHO- 
-CH0CH 2 - -CH 2 CH 2 OCH 2 -, -CH (CH 3 ) CH 2 0-, -CH 2 CH (CH 3 ) 0- -OCH 2 0-^T? $> 3 „ 
R 1 , Q 1 , Q 2 , Q 3 , Q 4 , R la , R lb , R ,c , R ,d , R 8 T^£tl3 rti^tlT^Tt) «fcV>« 



b 22 mij 



J&ViL 14*a*SII*, ££££O0?£b<te5ft^b 10 
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tf7U;k 5Px-jk tfnu;K w/'j^, -fy^^yu;K eP7\/y;k 
-fv^7v*u;k -f5^yy;k t^v*u;k 1, 2, 3-**iB>7v*u;k i, 

2,4--**rW7VV)V, 1, 3, 4-^*1^7 V*lUk 7y*f-fr> 1.2,3 
-77V7WV. 1,2,4-^7^7^^ 1 . 3, 4 -3 L 7$>7\/U;k 1, 
2,3-hU7V*U;k 1, 2,4-hU7^U;K tV?*SV)V* t!U>Mk tfU 
^XJk If'J^^k fcf^XJk hV7>>x;H§0 fc£©5fcV>l/6j*© 

u;k ^>x-t>^vu;k ^>y^+f-vu;K 1, 2-^>y<v:**if-v*u 

Jk ^> % /^7l/U;K ^>V*tT7— ;k l, 2-^>\Af Vf77UJK ih- 

^>yhU7Vu;k *yu;k -fv^/LUk -»yux;k *^/ux;k 
*/*ij-Uxjk 7^>>x;k ^^U^xjk 7°ux;k ^f'J^Jk * 

;wnVu;k a-AMU-;^ 3-*JI/#U-;K r-AM'J^K 7^D 

i?-;k 7x/f7y^k 7xt'^ 7i/W< 

-;k ?-7>>1/x;k 7xth'Jy^> 7xtbnU-;K -f>F'Jv^ 

fcfoo [1,2-b] fc!U^x;k hf^l/P (l,5-_aj tTU^k >f5*V 
Cl, 2-_a) kTU^k -f^/ Cl,5-aJ ^UvJk <f5^/ U,2- 

b.] t!U^x;k -fS^V/ CI, 2-a,3 f'J$y^K 1.2,4-b'J7Va 
(4,3-3) tfUv^k 1,2.4-HJTVd [4,3-b.) t?U^x;W 

— » 

&£©8~i 2 fLo^mmm&mmm^ (&&l<i$. tMBut5fcv>i,6*© 

^X>k *=Hr^x;k ^x^xjk tfPU vxjk fh7b FP7l>;k ^ 
t^rM fcWJSW, xh^t: HPtf^xjk t;k*Ux;k mWJ- 
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&5fcl>L 14 ft^ 



10 fcR#fc*fcJIV>S«l£rt J *e**. 
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x% R'T^^n-s rnift$nT^T%>«3:v^bzK**j ^tfR 1 , Q l , Q*> 



q 3 , q 4 , r is , R ib , r ic , R ld , R 8 TS$n5 ra&snwTfc &^mmm&] ® 

* 



^Xb&^isZUTfr^JVg, (vii)B&£nWTfc«fcV>S'#n7;i^— 
atlWTfei^SMJH (09*fc£ it-C (U' ) =N-U K*, 



SV* (#l;Lk£> (NE' E' ' ) =N-E K*, E, E' £J:tf 

e' ' \**n?nm-&it\z&te?X7k%EL¥x\zn&&&*i? (eto^u< 

(xiii)etftSnT^T"b«tV^^--;^ (xiv)gm£ftTVvrt><fcV>7;Wl'7> 
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•) , (xix)v7y*> (xxMV^y 1 *, (xxi)~>7*' 



h*,. (xxii)-f y^T^-h»> (xxiii)3^>7*-hS, (xxivH Vtt 9 s7 
^-hX, (xxv)-hPS, (xxvi)-hPV^ (xxvii)x;i/^>^ft*©7>';i/ 
(xxviii)^7;^>i?M©7v;^, (xxix)^V«^ffl^£>tU £ft£> 
5 ©ffijt©g^»B^Bj^fiLB(Cl7S:^L5jB (ft £L< «1 310) 

aTlt'W^^m X3Mk n-7'ot?;k -rV7'ok°;k n-yg^k 
-TV^Jk sec-T^Jk tert-:/3Mk n-^>^;k -TV^>?;k 

io >^;k i -*^;k/dt?;k n-A^->;K -fw^>;k 

5^>k 2,2-v^^;py^;k 3, 3->^3Mi/:/^;k 3, 3-^^^;i/7°ntf 



o ^ — t — 



LTH -hDl, #;k^>-;i/^ fgM7^P^vS (#1, ;< h^X 



7J^JH) , fgl£7;k^rx;k* (R tfxjk 7 U;i/^©C 2 _ 6 7)Vtr~)V 

0 , M7;k^x;i/S (0ik x5Fx;k y°oA°;i/^;i/#(DC 2 _ 6 7;i/+-;i/ 



mmmmm t o uv-;i^o xmm^nx^xh^c^^jv^i&^rc 

\t7is)im Ms *;k$;k c 2 _ 6 7;k^y-f;k ^>y-r;k Aoyxbsti 
TViTfectViC 1 _ 6 7;kn^v*;i/#-;k ADy^^tiwtfei^c^j 

;y», l -7iz^vx;i/^;k^x;k l -tf p'J y-;W;^r;k t°^Uv/ 
#;kfc;k WJ/*M-JK l -£^^x;kfr;yfc;i/#) , m*¥\z 

mn&m<k7m& cm* ^pyjfcuy*, ^mu-ji/S. tr^osvs* t?^ 



WO 03/045929 PCT/JP02/12264 

18 

s?-;W6, ***ys?r:;]/iS&£) ^ffiv^ctj^r^ £tie>c!)£j§c©g& 

;k*£LTte, 09*.fcri£-;k 7U;K -fV;/n^-;k 2-/^7iJjK l 

-yp^-;k 2 1 -ya^-;k i-7>-;k 3 
-y^n;k 2-x^;i/-i-7'x^;k 2-*^;u-2-:/x-;k 3-*5P 
j|/-2-^;k i -o-r-Jk 2-^>x-;k 3-^>x-;k 4-^ 

;k 4-^3^-3-^>^-;k l-'vHz— ;k 2-^\=Mz-;k 3 

-A*-t?-;k 4-A^-fe-;k 5-^-fe-;i/^cDc 2 _ a 7;p^r-;^*^Vi 

;i/SibTtt, mx\tJL^-)v, l-^ptf-^k 2-yatf-;k 1-^- 

;k 2-7^-;k 3-:/^-;k 1 -^>^-;k 2-^>^-;k 3-^> 

> 

^-;k 4-^>^-;k l-^v-Jk 2-^v-jk 3 -A+yrjk 
4 - A * - ;k 5 - ^ -> - )Vm(D C 2 - 6 T)V*-)V*m^Z>^tifi-Q%Z> 0 

Mfe»s<hLT© rg^$nT^Tt)ct^7U-;k«j fc*tt*7y-;pjs 
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y^DA^y^K 5/ # p A y°^)l^(D C 3 _ 7 P 7MJ^ & Jfl V* 5 C £ 3&*T 
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20 ^CD^^feO&fflVsS^^Tf^S 



25 t?73#M 
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tf7'/U;K 1, 2, 3-^^77U;K 1, 2,4-ttW7VV)V* 1.3, 
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4-*tt*>7*/V)V. 7y*?-)W 1,2,3-^7^^ 1,2,4-? 

7v7v*u;k l, 3,4-?7^t\/u;k i, 2, 3-hU7v*y;k 1,2,4 
-HJ7yy;k xh^/u;k tf u >Uk . tf u t:U^v-;k t?^ 

v-f>H'JJK ih-^wj;k ^>7C-r>^/u;k ^>v***ifyu;k 
1, 2-^>v*-i'v^^yu;k ^>v*?7v*u;k ^>ytf^-;k 1,2- 
^>v*<y?7v*u;k iH-^>yhU7v*u;k ^yu;k ^v^yujk 
^>/y-;k +tyu^Jk U x;k 7^^^-;k ^^u^-Jk 

10 yy-;k 7T-u^n;k #;wwu;k a-*jk^u^;k # - # ;ktf y - ;k 

o u -;k > h u v-;k t? o n c 1 , 2 -_bj tf u ^s^k tf ^ Vn c 1 , 



5-aJ t°Uv;k <$^V* (1, 2-jJ fcfUv^k (1, 5-aJ tf 

15 >J yJK -fS^l/ [1.2-bJ tf>J^-;k -T5^/ C 1,2-3.3 IfUS^ 
~;k l,2,4-hU7VP (4,3-aJ fcfUv^k 1,2,4-MJTVd C4, 
3 -_bj tf U 8-12 W£L< 

MfBbTc.5 6M©^^#^^S^>-if>^i^L^1tmSS 



20 m2«^n-g-t7c^imMS) > J;D$?^b<«MI3L7c5?5:^t6M«m^^ 

n;k ^>v*t^-;k ^>v* [_bj fi-jH) 

^^-)V, ?x^-;k h°DUv-;k xh7hFo7'JJk 3^57 -Jk 
25 tf^Ui^k fh7hKDk°7^Jk WJ^K ^EJkfcU^k tf^ 

isip) (D^mmmmmm (mmmmmmm &s^«i, 2,3,4-7^ 

hHn+y U;k 1,2, 3, 4-f h7th'D^7+y U;U^©^5 CMIBLfcm 
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tLxit «irt;u*;us (flu ;Wk x^;k 7*ne;i^©c 1 _ 6 7;M i ;i<' 

m > GML7)Vir=JV& (W> tf^K 7U;i^cDC 2 _ 6 7;k5rx;Mf) , •(SIS 



5fi (£?£b<tel&^l/3li) fi&LWTfc«kV>. 

tvxo) mWkZftx^xhkwmn&i ^vx^xh^ r 



<b$nTVix ; fe^^c 1 _ 6 7;i/3^v (#d;t«yb^>> iht-x bD7;kt- 

□ *h*>\ 2, 2, 2-hU7MPXh + 'k hU^DD/h^>, 2, 2, 

2-i>)j^onib^) *5 < ktXc 7 _ 11 7;Wk7.U-Jl/S o-ww 
;k m-h;K;k p-h;K;k 3p->o;k **>3=-;i^ »*b<ttc 1 _ 5 7;^ 

*3SJk X5^;k ypt°;k -fV.^OtfJk 7^;k -fv^;v> tert-^-Jk 
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10 >^;k 7xW§©C 7 . 10 77.W, ff*l/<tt7i-;i/-C 1 . 4 7M 

)vm) , 7 u -;V7;^n;i/ ^>^-5;i/#oc 8 _ 10 7U-;P7;p^r-;K 

5 MiK Ci.eTJMM^^S M;k 7Sy7f) , 1 ~2ffi©C 1 _ 8 7\>P 

«^*^mii^i-^t^oTTO75y*^^T§«-a- i fe)*o, c:©«i& 

25 )V*c)\> x^;k ;/nfc°;k -fv^ntfjk :/3Mk t-7^;k 

^>^;k ^\^v;u^©c 1 _ 6 7;p+;i/^) , 7^;Mr;u (#K ^>^;k 7i 
*3\H,#©c 7 _ 10 7^;k*;i^) , 7U-;u (#k 7xz;k l-^^jk 2 
-^-75 1 ;^©c 6 _ 10 7'j-;^) §&tiT^T"6i^ l i 
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* 

-t!PU;K 1 — T5^ % /U;i/^©3~8M (£?£L<te5~6M) ©i^75 

w » 

#;kfc;k -f yT^^v^kfcJk sec-^h+v^fcJK tert-yh^r 

~>#;ktf-;k ^>^;kt*i/#;i/fc;k -f vi^M^ytofriR—)^ * 

<«/7-;k x5r;Mg) , 7->;v* (#J, *;i/a;k 7-t5P;k 7°ot!^-;k 
t!A'D-r;i/^©c 1 _ 6 7M7-r;i/, ^>yV;M£0 > c lT6 7 
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v»U5fl©ADy>Rf mm. Mm. sym^) xw&znx 

V^D^^X n-^h^v, >fV^h+'>, sec-^h^X tert-T'h^v^ 

r7U-;kt*~>#;k#x;ki turn, ^fi7xy^^jtoK 
tf—)v, 7 x^^vt^ Ji'^-;^© c 7 . 14 t^m;^^ 

LXU, Mm<DW$k&£LX(D S7)ln*i/ts)V#-)l] Iz&tf&W&MtmWi 

& % <d mm u *> © £jb v is c t ifi-v # s . 

;k ^'>J140C,.,7JI4JWI!) > fii7J^rJl. (m. tf-;k 7U;k 
yyp^x;k yp^-;k 7^x;k ^>f-JP, ^*-fe-;i/^£>c 2 _ 6 7 

)Vd--)vm) , y^D7W («, v^Dyotf;k ->^P^;k >^p^ 
;k i-^7^;k 2-«5 1 ;i^oc 8 _ 10 7'j-;ws) , 77M^ ^ 
, 7 u -)V7)V>r~)V (Ms v>^5;^©c 8 _ 10 7U";kr;k^r-;k • 
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m%m> : s>ztifi'v&Zo mm7)i*)i, «7j^-iK ->^7m 

;w\^-r & b , &ff&£ ®-7j t bTteMfS b fcB&£ t b T <D 

C 3 . ? ^n7iWKE ^n^DWK y^D^JK ->^o^>m ~> 

zu^zsjvm) > c 7 _ 10 77W (#k ^>>>;k 7i^fiH> ^^b< 

^7^y*;w^-f;vtbT^ -r-iff^w^^^ i-tfp 
u^n;i/^;i/#^;K t°^U5V;*j;kfc;k ^;u*uy;*7,M*xjk 

, (M, A>i?;k 7i^?»C 7 . 10 77JVW^) > 7U 

(flu 7xn;k i-^-7^;k 2-t7^oc 6 . 10 7U-^) 
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10 Q', Q 2 , Q s , Q 4 , R u T^£tl§ rgJft^nTViTfe.klr^SKRftTfcSlSj > Q, 

R ld , r*. r 8 t^£*i& rg&£nwTfc«fc^c 6 _ 10 7y-;i#j &<fc££R l \ R lc 

-c^sn* rg^$nfcc 6 _ 10 7»j-;PSj ^hx^xh^^rcu^-r^m 
Wk£tLx\$, mmhtcw&MtLxo m^nx^xh^7)i^)^i \z 

q 1 , q 2 , q 3 , q 4 , R u -e^£n& m&znx^x%£^mm&i%<k7km&} > R ld , 

* 

r', R 8 T^$n^ rBtft$nTv»Tt>«k^c 3 _ 8 '>^P7;^;usj &«fctfR lk . 

x, x a , y, w, w 2 , w 3 , rx^nz m^nx^xh^^mm^i 

75 /Sj Ki^JtSg«l3ltigfil^:t)©&fflVi5eii:*J-C#«. 
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5 «fe0&ffiv^ui^ei>. 



R 1 , R la > R'\ R lc &£tfR ld K::fe^Tte> *&SnTV>Tfc«fc^#i£#Hb** 

* * fc ttff& «* nr vi t «k v>**»2M$#8P £ b < , # £ b < $ n 

X, X«*J;^X , «:a«l$nTViT%)«fc^S3SJg : ?*^*b^. 

15 y, r^^^yn^^M^w^bUo 

W, W\ w\ W l , w\ w\ w\ w'\ w 2 \ w 3a £J;tfw 4a kJu WM 

20 **»tfcttfliift$nTViT'bj;^**aia£«!^*b<, #t$fsb<«, a 

ny>® : ?Sfctt"€-n^niSJft3i*WbTViT , b«kV47x-;p^ ^7^;PS, 

mtvxnyy mm?, m.mm?£tc ttjuwsc^fc e ©a p y >ic^w * b ^ . 

25 SbVi. 
£bV>. 

rj^fi^tlWTk J^V^SSJK^T* 0^ Y a =Z a =g^IC : ?T&5te-&W 



$?£btr>. 
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(Xb) 



*SKl*ViTf^ #fc^n?>(D(IXa), (IXb)> (XaK (Xb)T*«£n£ft£«s 



5 £F3;LVv 



fcM&fBHK5£(I) ~ (XI) TfS$nSft-&%*«»* 



v^ifis #w^b<»©-K(i' h (ii r K (V k (vr )~(xr 
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(XI') 



5 *%wk&^x-~m£, (i) ~ (xi) &&tf(v ), air k (v h (vr )~ 

* ■ 

75 >, yX^/"^75>, hUX^y-JI/75X ^>^DA^W$X 

20 U^x ^;i/X5P>&£<h©^W^*u iM£7^ym£©^©#?jI&M£L 

25 <t^. 
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* 

10 fc&m (IVa-c) J. Med. Chem. &*—1-)V *7 5^ 
)V^r^XhV-) 2 8f, 7 1 7-7 2 71 (1 9 8 5^) fcB«W>#tt*&tt 
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(SISia) TfrJR£ttA#^tBfc'fc£<l& (Ha) 3ifitt>"&l>6nS- hD 

10 »Utlfl»*a*LV>. 

#&nfc^4&(IIIa)^ lESfclfteftfrT, *;PaJ?>»^-&* R'COOH <hj» 

fjp'(PPE) ^M#b&^£> infers. fc*v>tt**>;*;ptfc>ft*jBMSfc* 

10 0^514 0 trrf? 5 n s^ratt i mm* e> i 2 

20 ^m&xznm&Ts m^t^m^m^m q-b(oh) 2 da) 
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mtttWK. Kft***u^, imfci-hvoj** *m»u^A> 



m r^*j {b^ti(iva) l^wcatu $ 2 2 o t;k »s 

(iHiSSslb) ra«fcUTfls^*(Ib)'b, fc£4&(IIb)«fcr), WfifSdi^ 
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Hal 
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(IVb) 
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20 75 Fig (#K y^?WJ^75 b\ i?*?)l7±h7S. FtSiZ) , AD^> 
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#U£A» »»zK**U^ TKM^hU^A, #IMb#U£A» *»fc*U 
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. b<«, *& 5 -=e ji — i 2 ; e;h?&£„ 
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KfoMMu. wrn sua i o o^Tfr^ ^ t^T^^o mothim i 

«7jU£A, e^KSTJU^A, 7j<m{k7"hU^A, 7kfKb7J U £A, 7k®tfb 

20 m m&i <D&mmfc, it^mnvc) i^mzml. m 2 2 0 

b < tt, & 5 ^e;u~ 1 2 ^e;h?&£o 
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*)V&, Wnu*?ytzE) m\z®ffi2i*, i£S-i4&#T, ad^>MiR 2 - 

Hal tS/S$i±?)^ifci;D, (Ic) 7^# 6,tl£ 0 r^Sj £bTte, M 
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ftttift& &5WihUX3\>V75X tfUvX 2-tert-:/3MM'5/-2-^X 
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10 



H 
N 



HW-Q 



N' 



Hal 




R*-Ha I 



(IVc) 



(Vc') 



R 



\ 



R 



K J 



N' 



W-Q 



(Id) 



mm (3) T#$*a5te<£-#KlVc)£> RjftKl£fP£#A&^«, 



mm >7uu*)Vk, virun m\zmm-zi** £gtt&#T, 

#'J#A, jRR#*#UC;A, *^b^-hU^A, *K-fb*U^A, TkKfc^U 



WO 03/045929 



PCT/JP02/12264 



38 



rm*j ©iffliii, fls-&4&(ivc) l^wcafu ^2^-20^;!/, 
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■fimt£n\^muik£ty>} die) m^wi^ 
5 yw&am&ijaz.* ^mmtfzmm^T, m^^m^mt^ a-uoYO 1 1 



15 



*SWJh'Jl^75X fcfU >>>£<!:©# 



r^Sj die) lt^fc^u It) 2 ^e;u~ 2 o ^e;k #f 

#£>ft&te£-$j(IIIe)£, mnht>Kbn%-bu&<Dmjt&MzttT. Stc 

(ppe) ^§vi«^^>^;i/*>^7i^^s 

100t^6140 "C T?fr5 J! t^-e^So KJWffifci: 1 mfflfr 6 1 2 R#Frc& 

5o 



MS 6 



4 
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HW">-Q 




(Hie') 



W-Q 




R'COOH 



H 2 M 



z 

OVe') 



W-Q 



R 1 



N 
H 



W-Q 



(le') 



M. ^f^*;i/A75 h\ v;*^;K7feh75 H&£) , AD^Mb^« 
M0S^Kll b Q iJOli^tSt, (I lie' Yft&mim*>tlZ>o 

10 RiSfiflEtt, ntn , bii*6»i o oxn?fr5z\twczz>o Kj&mmui 

WS12I^Ktfe^ ^#©fe5fcCHHW k Q«, SS^S^iSSIS^gS: 



15 Vi&tl^, 



& rmsj ft-&«(iic) i=E;nc»b, IU 2 ^e;i/~ 2 o 

20 «A 0 ^5^^AM»ffiT7K*»1-§SMM7U^^©^^#tfe>n^c £JSte 



ft 

1 
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* 

ixtjp (ppe) qm&vfcifibtDm'tz* %>w\z*? >z)v*s>m*m% 

10 ^ftl^SfciOBW^r* (R) (S) mzftM-rzztifiT'ZZo 

mfcmziwms. ^it*7A (#k chiralpak ad, ^-r-tM; 

20 frZMM. mWTZ>Z\ £&-Z£2>o 

/SfcP-^b&ws/S, #;M^>;i/*, zk&gfcttbT, &$tS£/BW£> 
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K&m (i) m^fc^om azr. its® m mtmztz) ©^ph? 

5 (I) Sfcafcflrrfc-ffr&ttsvss. fb£^ (I) ^©7°p H77^um fb 
(I) ^©75 (£%) ^yyJUk, 7)V*Mk. Q tittfcG 
t> (M, (I) ^©T^y* (M) tfxi' nuv-owb, 75— 

10 ?;Mb, tf/tn^m^^^fe tert-y^;wb^nfe'fb-&«) ;*b£4& 

(l> *©*R2£j6*7'S';Wk 7;WWb, D/uiHb, S^b^ti/Hb^ 
(fcU fb£-#i (i) ^©TkMX^T-fe^Mb, A;i/5h-r;Hb, :/PAV-r;Wb> 
t?/\*p-owb, 7.^>x;Hb, 7^u;wb, 7^-;wb, v^^;i/7^y 

^;i/XX^;Wb, (5-/^-2-^7-1, 3- 

fb^ (I) *07'D1<7!/^1 9 9 OWJ rEna^m 

SSj II 7 #5ffl£if- 1 6 3H^6> 1 9 8Kl;:gB$£ttTV>3<fc5&£gl$&#T 

{b£^ (i) ^\z&fc?z>b<D-v$>?T>b£\,\ 
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rob. HER2*&mLT\,*zm®mftL&fflMTzm#mtVT. *;i^e 
h t Lxmm&mizftm vx^(Dm&*m.m-fz> zt, ttmmmz. m ' 

\z J: 0 t D v tf £isrr § £ £ £ fe^Oo 

mm, mmm, mm. ^m.m, -f-^mm. nm, mmm, mmm. nmmm 
ipmrnmrn. B'mmm, wmm, ^mm, m^m, ^mm. m 

mmm, iisi, mmm, ^wmm. tn$vfam, aids ceat^ 
$ , v*ovz&mB (Hiv«^a tnzomtzmmmmiz 

* 

z/>*j— iffoft'&mm\z\%$ sic* s^^^d v>^^— if^ms-ttt 
*m\<Dtt&m\*. m, mz%m. mmm. mm. m, mm, mmm, * 

«fc»*L5Sfflfcfc££ffi£LTWL»fc (My fcK ^T, ^ 38, 
T^7X, 7+h£, 7*^, HttWB fc^l/TBaOWMfciUTffl^SCt 
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5 *%w<Dik&M*mmtLT, \ihm<Dm%M}mz®iB-?2>iz&tc-DT. 
tr) > mm, mmiz a thxmam, &z>wmmu ^uvhtzat 

38* (#t4 0^>L8 0kg) \zm38ffi\£ LTS 

0S*.i£l 0 0. 5-1 0 0mg/kg#:It, $?£L<«1 0 1-5 0m 
g/kg#:I, $^II^L<ttl B 1-2 5mg/kgMt^^ COI^ 
15 10 Hs}^fctt2~3IeI^^T^-r?)^<i:^-C ! ^§o 

20 £^»^tts#«9C^^&n. H^Mfcwsiwah mum, m&m, at 
mm ; w8mM\z%>v %®m, mmmmu mmim, mmitm, mmu mm 

^^Jo$fjg^tLx«, W^fifSS-fe^a-x, Sift, D-T>~h-;K 
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# 

p — X» sj? U tf x;v tf p U H >& £ iflm 5 n& o 

;k T^pp-;k p*T?fi, h^PPi4S&»7B^e>tu> 0 

^up-;k D-T>nb-;K ^m#m^>v;k x^/-;k mjxts/ 
10 hu^A^^fflv^n§. 

«Att#Ufc?x;P7>ri--;k $ U t*x;i/ tf p U H >, ^tf^^WH^p 
x^;Hr;i/P-x, t fd+^p h 0 ;i/-fe;VP-x^<H©^7W4ffi^^<H^ 

x] — ;i/^<H^ffl^e>n§o 

25 If^Kfc&WBV^ft*. 

$J£S£*fLTiimo. 1-95% (w/w) -a-^$it^^<h^ck0> 
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£fc> (i) *%w<Dtt,G®<Dm$}&*& j 3-?z>z.tts (2) (mvftmm 
10 e cot, rnmrnto tw&r z) t&mmvT&m'tzz.tiftv&Zo 

15 ;i/^7.ho-;K ^QDhur-tux fp^v^Wxt-px m 

xxhW— ;U y^hUy>, */WHJ5'X 5n+->7x>, j^Mp* 

7i>, ^JWn + y7iX iftXXhP$*> (09, ^I>Smv7i>, 

Rxfc^^Hfl] 7^/^7>, 7WF^/DX hU 
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» 

77X IS-AX?^, 5h7axh-;k *;i/7 7^X ?tJMi?>* 5 

* ■ 

10 #7°^X y^^fX 5alv/55PX t^T^X WJ7*7?X 

l^HnAX^X 7°5fA°> U^AX^X f^/P5F« hU*Z)V7 7>* 
hD7*X775H, -7y77f77f777-, 7 Fif>5/X 

■ 

15 r^iH^ajaj ttm WAtf* ^v*7'h7 , »jx 6-*;i/#7°h7°u> 

U^>-h\ XX ^hhl/W-h, l/y^lfX y^7tfX 1/9 

7-**7 7- k mscr>i/9M>. 5 - f u^iij w> 7;m-d 

X I5f7-Mt') , 75y7T'JX n<3#y XfrJIo^A, ^7n-r 
20 b\ 7hXX 7*U*-T h^^v^A, 1^7*1)*^ b#;i/X7A, 

UfcfX XSr7-JK 7;i^7tfX ^Ay7t'7, tFP+yM/UF, 
^XhT^X UiJU/^A, -f Mf5"7l);>?X 5h7*77X ^7*/7 

25 >C, V-f hT-f'»C, 7DWy>A3, M7*l/f7-fyX «7V 

^-rxx «^7°n^<>'>, ^m^7y;nfvx s«H+y;nf^>» 
W7^^;nfS/x ^mtf^Mf^x t^xtvi/tf-xx ^^777 

?X 577^->X •if^n^-fS'X Mf7 7^'JX 5F7X Hi/ 

1 
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m r&^&gij (BRM) J tLXU, tfvA--;K ?I/X5fX 

5 ^/7^7X V>^>, ^X^X, -f>^-7lOX -f>^-D-f* 

£<, SS, ^*^2 0,0 0 OOTO^^FT, %mt(Dffi&\z&K>m 
g««$tl5H^ll^n. ^frWfcltt. (1) EGF. (epidermal 

■ 

growth factor) Sfctt-tntHRWK:^— ©filtt*^rr*4l»R EGF, A 

i/^u> (HER2'j;tr>H) , (2) -i > u >%tctetntmmmz 

15 l^— ©«tt<£Wrs4S»S -f>ya'J^ IGF (insulin-like growth 

factor) -ly IGF- 2^:^ , (3) FGF (fibroblast growth factor) £ 

itfe^tntmn&Hzm— ws&tttzynn m. ittFGF, msttFGF,- 

KGF (keratinocyte growth factor) , FGF-1 0&£] , (4) ^(Df&CDM 
MJfiH^ [#1, CSF (colony stimulating factor) , EPO 
20 (erythropoietin) > IL— 2 (interleukin-2) , NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF/3 
(transforming growth factor /3) , HGF (hepatocyte growth factor) , V 
EGF (vascular endothelial growth factor) &£#*&tfsn5. 

>rV>&mfe (HER 2) , <>->aU>^ IGFg^#, FGF£&#- 
1 SfcttF G FS«#- 2 ft f*J*lf 5tl5. 

& mmmmm^o^m^m.m-r^MMi tLxit, &m*i— wm&m 

YzrTsVX^J (A— Herceptin (frR) :HER2£n;ft) , *^;|/' 
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■iY^-y (tfVKyZ Gleevec (j&HD ) , <iVyV (Iressa : 
ZD1839) , t7+^7' (Cetuximab) &£«tfe,*l5 0 

X U3.-^Ol/U>^a , A— fe^> (igg : £iH E R 2 ft 

i 

z&mte&ti&o &>t. z\nt><Dn-5-Mn&s.£ibx, *mw<D&mM£mmr 

<5o 
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Bmmm^m^o^mz^x. mm^mizwm^ti^m^tm^bxm 
vx. mnmxiz#mam (w, mm, mm. Hfrm&s-m) \z^±\z^t^>z\ 

ffimz&-$-?z> n taunt z. 

*%w<o&m\<Dmmzm^nxb£\,mm¥mzw®2h5m#itLx\z, 
mmvrc © mmufc® izmm2ti2>b<Dtmm<Db<D&&mT%>zttfx 

<imo. l^L5 0iI% ( •ZZizRZLKtmo. 5&^b2 0 



OS 

so 



&x$>% 



®%mM±mzttLxmo. 01^110011%, &&l<\$®o. 1^ 

?%t>K mnmm^mzMvxmim^d 9. 9911%, tt£L<i$®io 
<D^mmx^ e 

znzomMte. mxmz&^xmn-mzm\,^nz&ft'£&<D*mzj: 
m*.fc *%w<D<t&®i£tc\wmmm$. m. y*-> aween) s 

0 (7h7^/W^-m *B) , HCO 60 (h**-s*;px» , #Ui^u 
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mtj-hWJ*. mk%yy&, ?>rh-jk v;nfh-;k ^h«^) , 
x^;k 3ot#®>, ;>ww^^>, 7°Ptf;wi^>, <>¥)i7)in-ji 

lift, ^°t:»^U3-;^^©^|i^j( C ^ »»*SU«IUbLT 

na^/Baat-rsfctt, s^aai©^^^ ^no^^^^rs^ 
15 m«««m/l», mm (Ms a* a«, , mm <«, ^> 

->j>WHr;pp-x, #Ulfx-;pt°PU FX t Fp^:/Ptf;Hr;i.p-x 

P-;i/ 6 0 0 0&a fc££^LTJBEIfoi!a&U &^T&£fc«i:!)> «07 

;*5f;Hr;up-x, k KP^;/Dt?jH?;pp-x, #u**->x9^>^yri 
-;k y-r-> so, TVuxxy? F6 8, t;i/n-77tT- h?^i/- 
25 K kHP^^Ptr;M?;i/ir;i/P^7^l/-h, kHD+^m^n 
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25. ^^ai, ^^i/$>s, ^©tehDj**^-;p&£©^f«&&ft£#;av>sn 



ait^J + ©*^W©-fb^%*fcttMS»©iRffittO. 5~5 0w/v%, 
(Dm&UO. 5-5 0w/v%, £F*b<tt3~2 Ow/vXjJSffSUK 



WO 03/045929 PCT/JP02/12264 

53 

HmBnomnizk d 2 ~ 1 l < & 2 . 5 ~ 8 . 0 fcpg-f s 

atW^Mfci, 0 ot:~i 2 1 T; -e 5 #~ 3 o^iteiraM 

20 ffiT£©#U:V> e 

vmm h < te-kft-? 7s * y tm & & <o - * mj&fo * ics # u x ^ t «k ^ . 

» 

I^7-^HftOFD&C^-2^5tfl:FD&Cl/7 F4Of&i:0FD 
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t 

«Tx4>^j^uT«, a^m^hu^A, -f*>3aa*BtJie» ^pr^xb 

5 3l<5o 

K8JK:fcBl#»0. l~D5 0ii%, #£L<tt*$)0. 1~*930M*%© 

*^sj0-f^t/^fc«^ffl»*^> m 1 6 0 from. &%v< \m 1 

■ 

MBB#ffl©tt«^fc#f fc'&Mfck #510-^9 9 fi«%, 0f£L<« 
$J3 0~$J9 0SSXT?*S. Q-^#u ; r3rZhV>Xltp- ; Z'2U ; T3r7>h 

i#t»t5^tifi, ISO. 0 1~^J10ag%, ff£b<ttl5l^5i 

*%t^^>o mmkn<Dm®±mzM'?2>^mfc. mo. 1-159 oai%, 

*rao. l~*95 0ii%, $F£L<fc£$Jl 0~m 3 0 «*%T?<&5. *$MK 
20 It^^-CiH^WStllH &J0. l-#93 0fi»%, $?£L<te 

151011%, #£b<ism~3$5M%T&£. 

okg) -A&fcD, ^Bj©-fb-s-«^»fflm#jtbT, -wem 

B^0. 0 l~m 0 0 Omg/kg, £ L < 0 . 0 1 ~ffi 1 0 0 mg/kg, £9 
£?£L<te*<j0. l~^jl 0 Omg/kg, «h9fc>tt$J0. l~»5 0mg/k 
g fcfrX*%® 1 . 5 ~*U 3 Omg/kg §1010* 5ft|iIK:^T(IMRa4FS 
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uffi tmm tutommt e<d^ *«jrr * n t * «r 

«»fc£fcJ:oT£fct), ISfcRBJgsnfc*^ Iticiibtlt fctAfcT 
fiP^T«?L»*l kgflcfia&fc0*50. 0 0 1-2 0 0 Omg, 0?£L<«^ 
0.01~5 0 0mg, ££K:#?£L<teU t^O. 1-1 0 OmgilT*^ E 
10. n^ffi^l 0 1~4HI^^TK!#T§. 

ism £D$?£L<tel 5^~ll^TOF»3{3*^B^©^^f^#«^ 
1#~ lB^ft, ffSKIil 0#~6B#TOf*3, «fc!3ff*l<ai5^ 

0 0 1-2 0 0mg/kg*HPfi!-5U » 1 5 #fg£ii£ ft 
fc#3S§II©ft;3-4& $0. 0 0 5-1 0 Omg/kg^l B*tbTftPift#T*. 

i 

25 (2) 7>*Jtt>*s>U1zE*mtoZft&W$mk* (3) jt^F*8t, 
(4) ffl$t$& (5) (6) U-1f-8fe8i& (7) 
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W&5B%<D&±s tefftlM (Disease-Free Survival) ©Sift, 8Hg#&5W3SS6 
5 & ^^'JXD^^f^^OT^D^ hW) ©&#, (ii)^W^ 



25 



$J, »&fc?*$>8l©S!#» (iii)&g&ft 



«4\ 'Vfc^Dtf>*a«£T» IFI*iF, DIC, 5B»fe£©«k5 

fclflflUB Z&mt ZMM ©&#& <fc (v) ilg ©#»& * WJ -T 3 fc & ©85J ©& 

m b©m« «t hu * t* j& u fc« c , bj © s fc mom 

mtemaft* (IftftttS'&tr) , (bolus, infusion, fig^S-g- 

if) , &T&<£«a (bolus, infusion, Mrtl£^tr) , JWl^*«k^ 

tux«> M^fcf, #«^©^j3 o#~2 4 impair fci ©s#-r s s 

£fcT-#5. £©£?£, «^©tu»^BJ©ISM^SfcW^B^©#ffl . 

20 ifiL^-rKta&o 



■mm 

*!^wtttn&fcis^sn*t)©Ttt^<*fsw©ieffl*iajKi/&vii6HTf 
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15 



20 



##m& ct nmmmots ? a # d t h ^ ? ^ - # tlc 

(Thin Layer Chromatography, ilI^D7h^77^-) Kcfc§iil^TK:fTfc>ft 

6 0F 254 7°U— h^JSU MMIiibT«*^^^n-7h^^7^-T^I±i 

U JtJ^Ptt, < *)V9#3t<D*-Wf)l 6 0 F 254 (70-2 3 0* yis 
a.) SfflVifeo J&K#«*X^h;P CH-NMR) fWiJpibTf h^^5=" 
;i/->7>*fflViT0*S : ?*^tfc JMTC0400/54 (400 MHz) MSB (MltWV) 
7>&Gemini-200(200MHz)S!gg) TJH^U 6 fl£ ppm Tf^Lfc. HJg^J^J: 



10 t^MrW+OE-^ttOTOScftWr* 



s 




b r 




d 




t 


: h 






dd 




d t 




m 


: ~?)Vf-~?Vv h 


J 




Hz 




DMF 


: N, N-y/^*M7S H 


THF 


:fh7tFo77> 



25 



##m 1 

2-7 -5-^0 ^E-3--hntru3?> (21.0 g) , $ci# (26.9 g) , x^y 
;i/ (150 mo <Dmnm*%a$iL, wm& (20 mi) ^iTifc. jftT&7^ 
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TMoa-ra, so "ct 50 ftm^uufco sjss^^^caf, 8N#BMw-h 

U^A^T^ftlbT, itl^-fh7tHD77> (3:1, v/v) T&tfiL 

(^-©^ ^»4&«-fe7-f b*ffl^T«*bfc) o mmmznm (Mgso 4 > 

i§J&£MM£U ISJlSitflJlLT, 2, 3-v75 U v> (15.8 g, 
87 X) 

'HNMR (CDC 1 3 ) (5 3. 38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J =. 
2.2 Hz), 7.69 (1H, d, J = 2. 2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm" 1 
###1 2 

Efcfc— >J> (23.8 g) £**>x;P#>» (85 ml) fcJn^L 100 "CT 1B#Pb1 
*>#ig"tfT$&«l£#;fe:« JlOigifcfc:, 2,3->>7$/-5-:/D ; El£ ijy> (###ijl 
<D4k&®) (15.8 g) £ 3-* h (12.7 g) £2JD;L, 100 TOT 1 

iilfJV-fb7th*D77> (3:1, v/v) Tttfflbfc. £1M$7fcfc ttft 
(MgS0 4 ) »8fc£«JEE®£U *SaSat®bT; 6-7*Dt-2-(3-^h^y7i 
-;W-lH-<5^/[4,5-b]t!y^> (21.3 g, 84 X) 

'HNMR (DMS0-d 6 ) 6 3.87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s), 8.42 (1H, 
s) ppm 

IR (KBr) v 3103, 1489, 1264, 1233 cm' 1 
HPLC (220 nm) 89 % i&Wmffl 2. 92 ft) 
MS (APCI+, m/e) 304 01+ 1) 

TJ^A : CAPCELLPAKCC1 8UG1 20, S-3//m, 2.0 x 50 mm 

®M:km (0.1 % hV7)\,*uWBt$&7k) , B <W (0.1 I h'J7MDSit 

^>>X>MM^;i/ : 0.00# (kWBtfc = 90/10) , 4.00# (A^/B^ 
=5/95) , 5.50 # (A?R/B«= 5/95) , 5.51# (A^/Big = 90/10) , 8. 00 # 
(A8£/B$ = 90/10) 
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ffiM : 0.5 ml/# 
##09 3 

5 6-^n ; E-2-7xn;i/-lH— r^^/[4,5-b] t£US>> 
HPLC (220 hi) ffig 99 X (U&ftffl 2. 68 #) 
MS (ESI+, i/e) 274 (M+l) 

6-7o^-2-(2-/ h+^xi^W-lH-f 5*V[4, 5-b] tfU >>> 
10 HPLC (220 nm) §fcg 99 * (&ffR#H 2. 67 #) 
MS (ESI+, m/e) 304 (M+l) 
##M 5 

6-^DqE-2-(4-^ b^>'7x^;l/)-lH-l' 5^1/ [4, 5-b] tf U 5?> 
HPLC (220 nm) m& 98 X (^JfBtPal 2. 66 #) 
15 MS (ESI+, m/e) 304 (M+l) 
##0ij 6 

2-0, 3-^>7v J ^V-;i'-5-r;0-6-yo ; E-lH-'f 5 *V[4, 5-b] tf I) 
HPLC (220 nm) fflM 95 X (&&R#Ha 2. 74 #) 
MS (ESI+, m/e) 318 (M+l) 
20 ###1 7 

6-^D^-2-[4-(h U 7)V*U* h^-» 7x-;W-lH-< 5 ^/ [4, 5-b] tf U v> 
HPLC (220 nm) $i£g 98 % (#8J$M 3. 64 #) 
MS (ESI+, m/e) 358 (M+l) 
###18 

25 6-70^-2- (5- pWI/^-^XXW-IHH' 5 ^/[4, 5-b] h° U v>> 
HPLC (220 nm) fflM 95 X (IftftHSIHJ 2. 95 20 
MS (ESI+, m/e) 294 (M+l) 
###J9 
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2,3-y75/-5-'/n ; &k 0 'Jy> 1 Oft^«) (1.32 g) , 

AM (1.10 g) , #U U>m (30 g) CDjg£»* 170 -CT 2 P#»t*g1ffc^ 

7> (3:1, v/v) TjftttiLfc. #«JI&*^ ttft (MgS0 4 ) WteWSSk 
5 £U »a*aURbT, 6-7 r O^-2-(3-^DD7xZi;i/)-lH-r5^/[4,5-b]tf 
U5?> (1.50 g, 69 J5) £f#fc 0 

'H NMR (DMSO-dg) 8 7.59-7.62 (2H, m), 8.19-8.28 (2H, m), 8.35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 

■ 

10 HPLC (220 nm) MS 99 % (&f# Bf 3. 42 #) 
MS (APCI+, m/e) 308 01+ 1) 

* 

10 

15 6-7 , D^-2-[(E)-2-7a:n;l/X^-;W-lH-'1' 5^/[4, 5-b] If U V> 
HPLC (220 nm) MS 99 X (&&B#IH 3. 64 #) 
MS (APCI+, m/e) 300 (M+l) 

##0911 

• 6-^Dt-2-(2-t75 1 ;W-llK 5^/[4, 5-b] tf U 
20 HPLC (220 nm) MS 100 X (ft&R#mj 4. 10 
MS (APCI+, m/e) 324 (M+l) 
##M 12 

6-y D ^-2- (3-7i;+y7i -lH-f 5 W [4, 5-b] tf U V > 
HPLC (220 nm) MS 85 % (UWmm 4. 50 #) 

■ 

25 MS (APCI+, m/e) 366 (M+l) 

13 

2- (4-^ > TV )V 7 x -Jl/) -6-7* P ^- 1H--T 5 $V [4, 5-b] tf U v > 
HPLC (220 nm) MS 99 % (fi9$l#W 4. 31 
MS (APCI+, m/e) 378 (M+l) 
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14 

2,3-i?7$ /-5-7'D^Elf US?> 1 0fl$£4&) (1.32 g) £ 4-* 

j/7x-^7t^^ n ij h (i.29 g) ' om&to&temm'? no *c, i.5i$m#> 

Miffed Sti^-fh7kFD77> (3:1, v/v) £7fcfc#Rl/fc 

(MgS0 4 ) ^ »miU ifea*»5lbT, 6-yp^E-2-(4-^ h*^> 
^;i/)-lH-^5^V[4,5-b]k°U^> (1.22 g, 55 X) fcfcfc. 
'HNMR (CDC 1 3 ) <5 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8. 8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nm) MM 100 % (&&B#|W 2.57#) 
MS (APCI+, m/e) 318 (M+l) 

15 14 07jfe(C^CT^T©##^J 15-25 ©{b'&tl^'&^bfe. 

1 5 

6-^n ; &-2-(7ai y ^v-.^ww-m-f 5^/[4, 5-b] bfU 5?> 

HPLC (220 nm) mS. 99 % aS^TO 3. 02 #) 
MS. (ESI+, m/e) 304 (M+l) 
20 ##M 1 6 

6-ya^-2-vi? D^i/jVlH-f 5 3>V[4, 5-b] tf U >>> 
HPLC (220 nm) $&&96 X (&&M2. 29 #) 
MS (ESI+, m/e) 280 (M+l) 
17 

25 6-^P^-2-(2-^i7 D^O^l/X^W-lH-r $^^[4, 5-b] tlU v> 
HPLC (220 nm) MS 100 % («#ll#ffl 2. 78 #) 
MS (ESI+, m/e) 294 (M+l) 
18 

6-^D^-2-[(7x-;^^-)^^;i / ]-iH--f $^V[4, 5-b] tf U 
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HPLC (220 nm) MS 99 % («&« 2.95 #) 
MS (APCI+, m/e) 320 01+ 1) 
##0iJ 19 

6-7*0^-2- (2-7 x-;i/X^;i/)-lH--f 5 ^/[4, 5-b] tf U 
5 HPLC (220 nm) MS 1 00 % (#jfP#fH 2. 62 #) 
MS (APCI+, m/e) 302 (M+l) 
20 

2-^>v;i/-6-yp^-lH-r ^y^/[4, 5-b] h°'J 
HPLC (220 nm) MS 99 X (&&l$|lfl 2. 51 #) 
10 MS (APCI+, m/e) 288 (M+l) 
##00 21 

6- 7* D ^E- 2- (3- * h * > 5? ;0 - 1 HH" 5 [4, 5-b] tf U v> > 
HPLC (220 nm) MS 97 * d^Bf^ 2. 63 #) 
MS (APCI+, m/e) 318 (M+l) 
15 22 

6-yD^-2-(2, 5-v* h^v^>^;W-lH-f ^ *V[4, 5-b] tf U v> 
HPLC (220 nm) MS 97 X 2. 62 #) 

MS (APCI+, m/e) 348 (M+l) 
23 

20 6-7p^E-2-(3, 4-v>* h^->^>e?;W-lH-r 5 ^/[4, 5-b] bf U 
HPLC (220 nm) MS 95 % (£&t«2.41#) 
MS (APCI+, m/e) 348 (M+l) 
24 

6-7D^-2-(4-7 Dn^>^JW-lH-^ ^7*[4, 5-b] tTU v> 
25 HPLC (220 nm) MS 95 % (#f#fftK 2. 96 #) 
MS (APCI+, m/e) 322 (M+l) 
25 

6-yoH-[(H DD7i; ;WW-lH-f 5 ^V*[4, 5-b] t? >J 
HPLC (220 nm) MS 100 % (fiiJ$«SM 3. 47 #) 
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MS (APCI+, m/e) 338 (M+l) 
26 

4-7Mn7i-JHf (678 mg) &fh7kHD77> (15 ml) fc&flgU 
^itU;P^DUF (0.67 g) ^N,N-^^fM;i/A7iF (10 u\) 

5 ^.feo sire i. 5 raw^a-if Mtii^^-tf-u a u k £Mje® 

3c b&. »ffl*fcb;Px> (2 ml) SJp*., TOEgSTS^ita^ 
D-'JJ^P'J H&^tH^bfc. Sgft l: 2, 3-y 7 5 7 -5-7 D 1 1° 'J ^ > 
(###1 1 ©fc£-#j) (752 mg) £Jn*., HIT 170 "C, 1.5 ^W^M-fffc 
Btl^-fh7kFD7 7> (3:1, v/v) £#lc#SLfc (^-©^ * 
10 JR&l NTfcK^hU^A^jftT^jflJUfc) c ^M£7jc^ (MgS0 4 ) tfc 

**JSt£«JBE©5&U M^«bT, 6-7 < D^-2-(4-7;i/^D^>v;0-lH-1'$ 
^/[4,5-b]bf US?> (722 mg, 59 X) 

'H NMR (DMS0-d 6 ) 5 4.20 (2H, s), 7.14 (2H, t, J = 9.0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2. 2 Hz), 8.34 (1H, d, J = 2. 2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm" 1 

HPLC (220 mn) 100 X (Qm^m 2. 67 ft) 
MS (APCI+, m/e) 306 (M+l) 

©7jfeCTDT£TF©###l 27~42 ©1"b£$&£-&fifcb&. 
20 ###| 27 

6-7'Dt-2-(3-7 P D^>5>;W-lH->f 5 *V[4, 5-b] fc?U >>> 
HPLC (220 nm) ^ 100 X (GUfBffig 2. 97 #) 
MS (APCI+, m/e) 322 (M+l) 
28 

25 6-7nt-2-(2-7DP^>> ? ;t/)-lH-r$^V[4,5-b]tfU> s > 
HPLC (220 nm) ffiAlOO X («J$B#Fb1 2. 77 ^) 
MS (APCI+, m/e) 322 (M+l) 
##M 29 

6-7*0^-2- (2, 4-v7;i/^-D^>vJ0-lH--r 5 ^V[4, 5-b] tf U 5?> 
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HPLC (220 nm) ffig. 99 % i&nWffl 2. 76 ft) 
MS (APCI+, m/e) 324 (M+l) 

■ 

30 

6 _-/ D ^_2_(3 ) 4_c?/7 □n^>v;U)-lH--r [4, 5-b] fc!U 5» 

5 HPLC (220 nm) MS. 99 X (^J#B#^ 3. 32 ft) 
MS (APCI+, m/e) 358 (M+l) 
31 

6-7 P ^-2- [4- ( h U 7 )V* P * J-M 1 > 5W] -1H--T 5 [4, 5-b] tf U v > 
HPLC (220 nm) ffig 98 % (ftJ^^RI 3. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
###0 32 

6-7 □ 4-2- [4-(h'j7MD^h^y)^> - 1 H-< ^ ^1/ [4, 5-b] tf 'J > 
HPLC (220 nm) ®M 99 % (ftftftM 3. 27 #) 
MS (APCI+, m/e) 372 (M+l) 
15 ###0 33 

6-^0^-2- (4-- h >V)V) -1H--T 5 ^l/[4, 5-b] t° 'J 
HPLC (220 nm) fc£S 99 * (^B#W 2. 86 #) 
MS (APCI+, m/e) 333 (M+l) 
34 

20 6-^D J E-2-(4-^^M>'^)-llH [4, 5-b] tf U v> 
HPLC (220 nm) £6^100 % («ff Bffig 2. 84 #) 
MS (APCI+, m/e) 302 (M+l) 
35 

2- [0 , r - tf 7 xn;W -4-f ;m -6-7 p ^-lH-f 5 y y [4, 5-b] tf U v > 

25 HPLC (220 nm) ffiM. 97 X .(&J#R#P*1 3. 38 ft) 
MS (APCI+, m/e) 364 (M+l) 
36 

6-7P *-2- (2-ih7 ^ JM ?)l)-\ H-f 5 ?V [4, 5-b] h° U 5? > 
HPLC (220 nm) 99 51! (ft&tfm 3. 17 ft) 
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MS (APCI+, m/e) 338 (M+l) 

i 

##08 37 

2-(l, 3-^>l/^^rV-;i/-5-<;W^5 1 ;W-6-yp ; E-lH-r 5^7 [4, 5-b] tf U 5? 
> 

5 HPLC (220 nm) 99 * (#J#S#M 2. 66 #) 
MS (APCI+, m/e) 332 (M+l) 
##M 38 

6-7* P *-2- (3, 4, 5- h U * h*>"i>i?)V) -lH-f 5 W [4, 5-b] tf U 5? > 
HPLC (220 nm) ^84 X 0&&W2.67#) 
10 MS (APCI+, m/e) 378 (M+l) 
##$! 39 

6-yaqE-2-(2-5 L XZi;M5 1 ;W-lH-r$^/[4,5-b]lfU^> . 
HPLC (220 nm) ffift 100 % (&jfB#K 2. 58 #) 
MS (APCI+, m/e) 294 (M+l) 
1 5 ##011 40 

6-^0^-2- [ u-* ^)V-m-i y K-;u-3— r ;w * ^;W-iH--r 5 y 7 [4, 5-b] tf u 

HPLC (220 nm) MJt 99 X OSifM 2. 93 #) 
MS (APCI+, m/e) 341 (M+l) 
20 ###J 41 

■ 

6-7^-2- [2- (3, 4-v 5 ^ h^^7xn;i/)x5 1 ;H-iH-r 5 ^7[4, 5-b] eu 

HPLC (220 nm) 100 X (#i#Bf Iffl 2. 58 #) 

MS (APCI+, m/e) 362 (M+l) 
###i| 42 

25 6-7o^-2-[4-(^^^)^>v;W-lH-T 5^7 [4, 5-b] t?U>>> 
HPLC (220 nm) 100 X (fiy$P#lffl 3. 00 #) 

MS (APCI+, m/e) 334 (M+l) 
##M 43 
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s»ftnj> (2.84 g) &*&>7>frTb>Wt do ii) ioo l Hfl 

^u^xmrn^fc. zwmmz, 2 7$/-4-7d ; &7x,/-;i/ o.ssg) t 

lTua-m*R& (1.48 g) £iJ[lA> 100 t;T1.5l$IRW»€rfi1f&ft, KJ^M^ 
5 75X3:1, y/v) TttfcBbfco WiSH^TRft, «tt (MgS0 4 ) ft, «£MJ£ 

^u-> (i : 3, v/v) T»aT5H^s«jEiweLT»6n*i(eiisaifljtLT, 

5-7'U ; E-2-[(B)-2-7x-;i/XxX;W^>V*^-tl-V > -JU (966 mg, 32 %) 

10 'H NMR (CDClj) 6 7.05 (1H, d, J = 16.4 Hz), 7.37-7. 48 (5H, m), 7.58-7.62 
(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 
IR (KBr) v 1535, 1260, 974, 756 cm" 1 
HPLC (220 nm) MS 100 % (^ftBtFaU. 92 #) 
MS (APCI+, m/e) 300 (M+l) 

(Dmmrn 44-45 (Dib&mZ&J&VtCo 
###|44 

5-7 D t -2- [ (E) -2- [4- ( h U 7 □ / ^)V) 7i^]lf^JW^> s Jyt*W 

20 HPLC (220 nm) 99 % «W15.17^) 
MS (APCI+, m/e) 368 (M+l) 
45 

5- 7D ; E-2-[(E)-2-(2,4-^7;i/^-D7x-;i/)Xx^;W^>V*^1ty-;i/ 
HPLC (220 nm) JfiJE 97 % (ftftftlR) 5. 04 #) 

25 MS (APCI+, m/e) 336 (M+l) 

tHMilTtf^l 1' <D4k&®t 3-*^;i^m«£iiiRU ###J 2 ©7? 

###J 46 

6- 7 D ^6-2- (3-* 3MI/7 x ~)V) -1 H-< 5 *V [4, 5-b] tf >J -7 > 
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> 

HPLC (220 rim) 100 % (&jfP#W 3. 20 
MS (ESI+, m/e) 288 (M+l) 
#%#| 47 

2,3-^75y-5-^ntt!Uy> m^W\<Dik&W) (1.13 g) , 
5 ^Wmfc 097 mg) , ^vdfiftU> (24 ml) (DUG®* 120 1CT 2 

itI^-rb7tt ? D77> (3:1, v/v) TttfcBbfc. ftjft 
(MgS0 4 ) m> M£MHM£U l§l§ttl/T> 6-7*D^-2-(3-Xh^^7x 

- ;i/) -1H--T 5 [4, 5-b] tf U v > (978 mg, 51 X) 
10 'H NMR (DMSO-d 6 ) 6 1.39 (3H, t, J = 7. 0 Hz), 4.14 (2H, q, J = 7. 0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8.2 Hz), 7.78-7.82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1.8 Hz) ppra 

IR (KBr) v 2973, 1491, 1262 cm' 1 

HPLC (220 nm) mM 100 % (fl^nSO 3. 42 #) 
15 MS (ESI+, m/e) 318 (M+l) 

<D%mzt£VT&rF<D&%M 48~50 (Dfc&m&Gf&lstCo 
48 

6-7 < nt-2-(3-yn^5>7xn;i/)-lH-i' $^/[4, 5-b] tf U 5?> 
20 HPLC (220 nm) 100 % (&j# P#ffl 3. 71 5)") 
MS (ESI+, m/e) 332 (M+l) 
49 

6-7 a *-2- (3--r y^D^i/7i -;!/) - ih— r s ^ V [4, 5-b] tr u > 

HPLC (220 nm) $GJg 100 % (fiytBSW 3. 59 ft) 
25 MS (ESI+, m/e) 332 (M+l) 
#3501 50 

6-7nt-2-(3-7 h^^7x-;W-lH--f 5^/ [4, 5-b] tf U 
HPLC (220 nm) 100 X (&J#P#W 3. 98 #) 
MS (ESI+, m/e) 346 (M+l) 
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51 

6-70^-2- (4-* h *->-3-* ^)K>z?)V) -1H--T 5 ?V [4, 5-b] tf U 
5 HPLC (220 nm) MS 98 X (&J# 3. 03 #) 
MS (APCI+, m/e) 332 (M+l) 

©^IC^CT^T©#^J 52-58 ©{b"&^££jG£L£. 
52 

10 6-7 D ^-2- [3- y)ltt is) 7 x ~)V\ -lH-< 5^7 [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 % (&&IM4.46#) 
MS (APCI+, m/e) 374 (M+l) 
53 

6-7*D ^E-2- [3- (3-7t^;1^ Is) 7 x ~ ;!/] -lH-f 5 W [4, 5-b] tf U 5? > 
15 HPLC (220 nm) MS 100 % (fi^P^m 3. 78 #) 
MS (APCI+, m/e) 344 (M+l) 
#5f #1 54 

6-7D ^-2- [3- (3-^ 5^7 h ^ 5X) 7 x ~;i/] -1H-- T ^ ^7 [4, 5-b] h° U > 
HPLC (220 nm) MS 100 % 4. 48 #) 

20 MS (APCI+, m/e) 360 (M+l) 

55 

6-7D qE-2- [3- is) 7 x ~M -1H--T 5 *V [4, 5-b] hf U 5? > 

HPLC (220 nm) MS 99 X (G^fTO 4. 24 #) 
MS (APCI+, m/e) 360 (M+l) 
25 ##M 56 

6-7o^-2-[3-(v7D'\*v;M h + -»7x-;W-iH-T5yy[4,5-b] tTU 5? 

HPLC (220 nm) MS 100 X («#I$|HJ 4. 50 
MS (APCI+, m/e) 386 (M+l) 



WO 03/045929 PCT/JP02/12264 

69 

#5§-M 57 

6-^D^E-2-[3-(v^ U^>^)V-**^) 7xn;W-lH--f 5 *V [4, 5-b] tf U v> 
HPLC (220 nm) MS 99 % (&#Pf ffi 3. 96 #) 
MS (APCI+, m/e) 358 (M+l) 
5 58 

6-7 □ *-2- [3- (2- y i^JH f^y)7i -lH-f 5 ^ V [4, 5-b] tf U v > 
HPLC (220 nm) MS 97 % (&}f TO 4. 11 #) 
MS (APCI+, m/e) 394 (M+l) 

10 ©#j£fc2pCTOT©##0iJ 59 ©te£%££fifcb7c. 
###J 59 

6-7 U ^E-2- (3-X5^;i/7 x -1H-1* 5 W [4, 5-b] tf U ^ > 
HPLC (220 nm) MS 95 $ (£&tTO3.47#) 
MS (APCI+, m/e) 302 (M+l) 

15 tB%t/»iLT#S©^;|/^>m^M^b, ##M43©^s»i;t^t 

©###"J 60-66 CDft-at/^-a^LfCo 
60 

5-7 p ^r-2- (3-^ h^>7i n;w ^ >y^-^it 

HPLC (220 nm) MS 98 % (&f£TO 4. 82 #) 
20 MS (ESI+, m/e) 304 (M+l) 
###| 61 

5-7* P ^£-2- [ (E) -2- (4-^ P P 7 x nji/) If-JW ^ >7^=Mt 7-;]/ • 
HPLC (220 nm) MS 100 % (ftftftHQ 5. 21 #0 
MS (ESI+, m/e) 334 (M+l) 
25 ##011 62 

5-7* p [ (E) -2- (z-y)V^r uyx. n;M XtzjW ^ > v^it y-;p 

HPLC (220 nm) MS 100 % <&&l$|iB 4. 95 #) . 
MS (ESI+, m/e) 318 (M+l) 
###| 63 
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* 

5-7 O [ (B) -2-(2-7MU7i XJl/) Xf-iW ^ > VttW—fr 
HPLC (220 nm) MS 99 % 5. 04 ft) 

MS (ESI+, m/e) 318 (M+l) 
#^#J 64 

5 5-7 n ^E-2- [ (B) -2- (3,4-^nD7i XJU) If-JW ^ >\/^lJ-\/— 
HPLC (220 nm) MS 98 % 5.45 #) 

MS (ESI+, m/e) 370 (M+l) 
#5t#J 65 

5-7* □ ^E-2- [ (E) -2- (4-* 3MI/7 x-JW Xf-JW ^ > V*^-^ V*~;P 

* 

10 HPLC (220 nm) MS 99 5& (ftftPfffl 5. 19 #) 
MS (ESI+, m/e) 314 (M+l) 
###| 66 

5-7* O ^ -2- [ (E) -2- [3- ( h U 7 ;k* O ^ h * 7 x X J W ItXJW^> 73"*1J- 

7-;i/ 

15 HPLC (220 nm) MS 100 X (f i^fl 5. 24 ^) 
MS (ESI+, m/e) 384 (M+l) 
67 

E®KtXU> (2.27 g) £7*>7JWO^ (8 ml) KljQ*., 120 1 HFI 

frZM&Tmffiz&tc. zommz, 2 75 7-5-7nt7x/-;p (1.50 g) t 

20 4-7dd7x-;u^m (i.36 g) ^ip^, 100 tct 1 mmfr%mntc&. KJ&M 

HP77> (3:1, v/v) TttfcBbfco ««£7ki^ (MgS0 4 ) ^ 

;i/-^i+> (1 : 4, v/v) T»®mT%mft*nmmmisTnt>nz>&Mi*mi&L 

25 T> 6-7ot-2-(4-^DD^>yjW^>yW7-JP (1.83 g, 71 %) 

'H NMR (CDCI3) 5 4.22 (2H, s), 7.32 (4H, s), 7.43 (1H, dd, 1 = 8.4, 1.4 

Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 1564, 1493, 1424 cm' 1 

HPLC (220 nm) MS 99 % (&J$Rf R5 4. 76 #) 
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MS (APCI+, m/e) 322 (M+l) 

(D^m 68~72 <D{k&m*&J$Ltz> 
68 

5 6-^D : E-Z-[(E)-2-7i^Ht^H^>^W > /- j II' 
HPLC (220 nm) m& 100 % (^W 4. 97 #) 
MS (APCI+, m/e)' 300 (M+l) 
69 

6-70 [ (E) -2- (2, 4->?7;i/^ n 7x"Jl/) X )V\ ^ ^mt 1 /-^ 
10 HPLC (220 nm) ^99 X (fiUfPtlHl 5. 10#) 
MS (APCI+, m/e) 336 (M+l) 
###| 70 

6-7* O ^E-2- [ (E) -2- (2- 7MD7i XJ]/) X^x;|/] ^ > V* :t*-tf\A-;i/ 
HPLC (220 nm) 99 % IS 5. 07 #) 

15 MS (APCI+, m/e) 318 (M+l) 
##M 71 

6-7 U ^E-2- [ (E) -2- [4- ( h U 7 )V* U * J-)V) 7 x x; W Ir^W^^'/W/ 

HPLC (220 nm) 100 * (^ifflf ^ 5. 22 #) 
20 MS (APCI+, m/e) 368 (M+l) 
#%09 72 

6-7 o ^e-2- (2- 7 1 x;i/X5"; w ^ > v^-y- v*-;i/ 

HPLC (220 nm) US. 97 X (U^mm 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 
25 iH^mmt LT###! 1 0^«t#80jtj;i/3i?>KSitiiRL-, ##0>J 2 
(D7?&t*i;T^T©##M 73-82 ©ft^S^bfc. 
###| 73 

6-70^-2- (2, 3->>b Ko-l,4-^>V*> f ^-»-6-1';i/)-lH— T5^/[4, 5-b] 
tf'Jv> . 
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HPLC (220 nm) MS 100 X (ftSNSPfl 2. 92 #) 
MS (APCI+, m/e) 332 (M+l) 
74 

6-yp^-2-(2-tf »J 5?=JP)-lH-f 5^>/[4, 5-b] tf U S» 
5 HPLC (220 nm) MS 83 X (&&l$|19 3. 05 ft) 
MS (APCI+, m/e) 275 (M+l) 
##M 75 

6-yu^-2-(3-7;i/^D7x-;W-lH--r 5 *V[4, 5-b] tf U 5?> 
HPLC (220 nm) MS 99 X (ftftftM 3. 34 ft) 

9 

10 MS (APCI+, m/e) 292 (M+l) 
##09 76 

6-^D ; E-2-(2-7MD7x-Jl/)-lH-'f 5 ^V[4, 5-b] fa! U 5» 
HPLC (220 nm) MS 94 X (&#P#P H 1 3. 12 00 
MS (APCI+, m/e) 292 (M+l) 
15 ##09 77 

6-^DqE-2-(4-7;^P7xn;W-lH-f 5^/[4, 5-b] tf U 5?> 
HPLC (220 nm) MS 89 X (fiHSBfffi 3. 15 #) 
MS (APCI+, m/e) 292 (M+l) 
##09 78 

20 3-(6-yoqE-iH->r 5^/[4, 5-b] tf U v>-2-f ^>y- h u;p 

HPLC (220 nm) MS 83 % (&&mm 3. 29 ft) 
MS (APCI+, m/e) 299 (M+l) 
##09 79 

6-7 , D^-2-(3-7;i/^-D-4-^h^->7x-;!/)-lH-r5^y[4, 5-b] M U 5? > 
25 HPLC (220 nm) MS 82 X (&&l$f3 3. 23 #) 
MS (APCI+, m/e) 322 (M+l) 
##09 80 

N- (3- (6-7D t-lH-f 5 [4, 5-b] if U v >-2--f ;W 7 x -N, N- i?* x »7 

5> 
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HPLC (220 nm) MS 99 % i^mmm 2. 59 
MS (APCI+, m/e) 317 (M+l) 
81 

6-7*D^-2-(3-(l-tf P U vx;W) 7xX;i/)-lH--f 5 ^7*[4, 5-b] b°U 
5 HPLC (220 nm) MS 96 * (fiy#P$W 3. 35 #) 
MS (APCI+, m/e) 343 (M+l) 
##0* 82 

6-^p^-2-(3H£;p*u / 7xx;i/)-iH~f $yy*[4, 5-b] tru >*> 

HPLC (220 nm) MS 97 % mwmm 2. 96 #) 
10 MS (APC1+, m/e) 359 (M+l) 

mmMnt ut##m i oit&m t&m<Djj )v-$>mz □ u k^m^u 

14 CD7jr*fc2pCTOT©##M 83-85 (Dft-&t/€^bfco 
###J83 

6-7* D ^E-2- (2- (3-^h^y7i XJU) X3M!/) -1 H-f 5 ^ V/ [4, 5-b] tf U v > 
15 HPLC (220 nm) MS 97 % (£y#Rf P^ 2. 90 #) 
MS (ACPI+, m/e) 332 (M+l) 
84 

6-7*P ,; e-2-(2-(2-* h^>7xx;]/)X^J]/)-lH-f 5^V* [4, 5-b] tTU 5» 
, HPLC (220 nm) MS 100 % («8fl«2.89#) 
20 MS (ACPI+, m/e) 332 (M+l) 

85 

6-7* P ^E-2- (2- (4-^ h ^ 5/ 7x^JW X^;W -1 H-f 5 ^1/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 98 * (fcmmffl 2. 87 #) 
MS (ACPI+, m/e) 332 (M+l) 

<£7j&CTDT^T<7)##0iJ 86-111 <Dfc-&%££j&Lfc 0 
86 

6-7*0 ^r-2- (3- (2-* h^^X 7xx;U)-lH--T 5^V[4, 5-b] t°U 5?> 

HPLC (220 nm) MS 83 % (#yffOT 3. 10 #) 
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MS (ACPI+, m/e) 348 01+ 1) 
87 

6-7P *-2- (4- (2-* h + 5/X h * */) 7 x XJIO -1H-- f 5 9V [4, 5-b] If U V > 
HPLC (220 nm) &ES 93 X O&tP^ 2. 87 #) 
5 MS (ACPI+, m/e) 348 01+ 1) 
###| 88 

6-7^-2- (3- ( h U 7;M"D *7)V) 7xX;L-)-lH-^ 5 [4, 5-b] tf U i>> 
HPLC (220 nm) ffig. 100 8! (fiy#l$M 3. 86 5+) 
MS (ACPI+, m/e) 342 (M+l) 

t 

10 ##0J89 ' , 

6-7d^E-2-(3-(^^;U7;P^-;W 7i-JW-1H 5 ^l/[4, 5-b] tf u v> 
HPLC (220 nm) MS 99 X (ftftftDfl 3. 01 #) 
MS (ACPI+, m/e) 352 (M+l) 
#5£0O 90 

» 

15 6-7*P^-2-(5-^^;W3-7x-;W4-^y^1+yU;W-lH--r 5^V[4, 5-b] tf 

HPLC (220 nm) f&ft 100 X (ftj#KfIH 3. 52 
MS (ACPI+, m/e) 355 (M+l) 
91 

20 6-7*P^-2-(2-(4-7PP7x-;i/)X^;!/)-lH--f 5 *V[4, 5-b] tf 'J 
HPLC (220 nm) 3&S 97 X (fiM^^IW 3. 19 ^) 
MS (ACPI+, m/e) 336 (M+l) 
###| 92 

6-7P *-2- (2-(2-7 P P 7 xx;W X^W -1H-- f 5 ^/[4, 5-b] tf U 
25 HPLC (220 nm) US 100 % (&gfBf 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 

■ 

#*#| 93 

6-7P ; E-2-(2-(4-^5 1 ;W7xX;V) X^;|/)-lH-r 5 ^ % /[4, 5-b] tf >J ~7> 
HPLC (220 nm) MS 99 % (flM^IW 3. 07 #) 



ft 
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MS (ACPI+, m/e) 316 (M+l) 
###J 94 

6-7p*:-2-(2-(3, 4-^ PP7xXJ|/)x^;[/)-lH-< 5;?V[4, 5-b] try V> 

» 

HPLC (220 nm) MS 88 % (Ummm 3. 43 #) 
5 MS (ACPI+, m/e) 371 (M+l) 

95 

. 4-(2-(6-yD^-iH--r ^yyw, b-w tf u^>-2-f;wx^w^>y- mj;!/ 

HPLC (220 nm) 97 % (^f#l^|ig 2. 83 #) 
MS (ACPI+, m/e) 327 (M+l) 
10 M 96 

6-7* D ^E-2- (2- (4- ( h U P ;* 3\>W 7 x x;» W -1H — T $ *V [4, 5-b] 
tf »>7> 

HPLC (220 nm) MS 100 % (&J#B#ffi 3. 38 #) 
MS (ACPI+, m/e) 370. (M+l) 

< 

15 SM$M 97 

6-^nt-2-(2-7x-;k>^DyD tf;»-iH--f 5 ^V[4, 5-b] tf «J v> 

HPLC (220 nm) MS 98 % (&&« 3. 05 #) 
. MS (ACPI+, m/e) 314 (M+l) 
##M 98 

20 6-7 □ ^-2- (2- (\-y)V* p 7 x x;w x?;W -lH— r 5 ^ V [4, 5-b] tf'J> ? > 

HPLC (220 nm) MS 100 X (&&B#K 2. 95 #) 
MS (ACPI+, m/e) 320 (M+l) 
99 

6-7P ; E-2-(2- (4--T 7 7P If ;i/7xx;i/)x^;V)-lH--f 5 ^7 [4, 5-b] tf U v> 
25 HPLC (220 nm) MS 100 % (&j#Bf [W 3. 46 #) 
MS (ACPI+, m/e) 344 (M+l) 
##M100 

6-7P ^E-2- (2- (2-^Xx;0 X^;W-lH--r 5 ^7.[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (flHSftlffl 2. 77 
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MS (ACPI+, m/e) 308 (M+l) 
101 

6-70^-2- (2- (4-X h D7xn;i/)X^;i/)-lH--f 5^V[4, 5-b] b°U 5?> 
HPLC (220 nn) ^ 99 X (fi^l^m 3. 00 #) 
5 MS (ACP1+, m/e) 347 (M+l) 
##03 102 

'6-^Dt-2-(2-(4-I N^>7xX;W x^;p)-ih-< $ C4, 5-b] tf u S?> 

HPLC (220 nm) 100 * (fia$P#ISI 3. 07 #) 
MS (ACPI+, m/e) 346 (M+l) 
10 103 

6-7* D q£-2- (2-7 x ~;i/7°0 tf ;U) -lH— f 5 #V [4, 5-b] tf U v > 
HPLC (220 nm) M^lOO % (&JfTO2.96#) 
MS (ACPI+, m/e) 316 (M+l) 
##M 104 

15 6-7*D^-2-(5-7xX;W>^;»-lH--Y 5^/[4, 5-b] tf U v> 
HPLC (220 nm) fcfcglOO % (##P#ffi 3. 37 
MS (ACP1+, m/e) 344 (M+l) 
#*09 105 

2- ( (1 S) -1 - (6- 7 D qE- 1 H-f 5 *V [4, 5-b] tf U 5? >-2-f ; U) -2- 7 x X )VX.^)V) - 
20 1H--T V-f >H-;M,3(2H)-^> 

HPLC (220 nm) ftgg 96 X (&jf P#Fil3 3. 87 #) 
MS (ACPI+, m/e) 447 (M+l) 
##M 106 

6-7 □ t-2- (2- (4- 7 h * v 7 x XjU) x^;W -1H--T 5 y V [4, 5-b] tf U z? > 
25 HPLC (220 nm) Hm 99 X (#&I$B5 3. 53 #) 
MS (ACPI+, m/e) 374 (M+l) 
###J 107 

6-7*0^-2- (2- (3, 4, 5- h U * v7xX;|/)X3M0-lH--f 5 ^7[4, 5-b] tf U 
~7> 



« 
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HPLC (220 nm) US. 97 % (®&V$m 2. lift) 
MS (ACPI+, m/e) 392 (M+l) 
##M 108 

6-v r n ; E-2-(2-(3-^ Dn7x^WX?JW-lH 5^V[4, 5-b] tf U v> 
5 HPLC (220 ni) MS 100 % (ftJ#R# H 3. 19 ft) 
MS (ACPI+, m/e) 336 (M+l) 
109 

6-7nt-2-(3-(2, 2, 2- h U 7MOI h+'»7x-^)-lIK 5 ^/[4, 5-b] tf 
U> ? > 

i 

10 HPLC (220 nm) MS 92 % G&itTO 3. 77 #) 
MS (ACPI+, m/e) 372 (M+l) 
##M110 

6-7*D =E-2- (3-f V y D i/-2-* fJP7i ~ ;W -1H — T 5 ^ V [4, 5-b] tf'J> ? > 
HPLC (220 nm) MS 99 X (#JtTO 3. 53 ft) 
15 MS.(ACPI+, m/e) 346 (M+l) 
#*M111 

6-7'D ^-2- (2- (4--T V 7"P^>'7xr;i/) X3\>W -IJM 5 ^1/ [4, 5-b] tf U ^ 

y 

HPLC (220 nm) MS 99 X («P3Fh1 3. 22 ft) 
20 MS (ACPI+, m/e) 360 (M+l) 

1 1 2 

6-^7DP-3-nhO-2-tl»jv>75> (2.0 g) , 7i^MD>f (2.1 g) , 
fh7^(h l J7i-Jl/*X7^»A'7y'7A(0) (1.3 g) , 2 M&K^-HJ 
7AM (35 ml) , h)VX> (40 ml) , fh7tHD77> (20 ml) <DM& 
25 &£7\>l^>5Hffc't' 90 "CT 12 SUfJhrh 7tFn7 

(3: 1, v/v) t7j<}C7>S3bfeo «*£7j<^ (MgS0 4 ) 
J£^3cU iigJI£ttt,T, 3--ha-6-7x^;W2-tf Uv>T5> (1.3 g, 
53 %) &t#fco 
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■ 

'H NMR (CDClj) 6 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
iR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm" 1 
HPLC (220 ni) ffi.& 97 % (fcftmffi 3. 86 #) 
5 MS (ESI, m/e) 216 (M+l) 
###1113 

3-- h n-6-7 i-jk2- tr u i? >7 5 > mmm 1 1 2 ott&m) (0. 8 g) , 

* » 

B (1.3 g) , (7 ml) U W&ffi. (3 ml) &m~FLtc a 

mymjWi. Mtiom so °c~c 50 fc. Rmm&yo&mz&g, 

10 8 N 7m<t?-\*VV&MWV*fthT. KtXfJ|/-fh7hHD77> (3:1, 

v/v) T^mtfc (.ton. TFmmtt?^ h&m^Tm&vit) . wm^eift 

(MgS0 4 ) »8iE&«jBES£U jgafcttRUT, 6-7x^2, 3-tf U v>v 
75 > (0.7 g, 99 35) 

'H NMR (CDClj) d 3.00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J = 8.0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm' 1 

HPLC (220 nm) MS 99 3! (®Wmffl 2. 31 #) 

MS (ESI, m/e) 186 (M+l) 
20 ###1114 

6-^DD-3-~ hn-2-tf'J> ? >75> (1.2 g) , 7i/-JV (3.1 g) , t^ 
'J^A/b+yF (0.4 g) &T±h~hV)V (20 ml) tejgfl¥U umffltoMM 

■ 

w^n^TK^t, nm (Mgso 4 ) «^MJE^*ufc 0 jmmzisvtitffrx? 

25 A^D^h^^-lCttU fiPRx^-^IJ-^ (1:10, v/v) 

iix$MEl®LT#e.n§^i$I®LT, 3-zhD-6-7i/ty-2-lf'Jy 
>75> (1.1 g, 66 %) 

'H NMR (CDC 1 8 ) (5 6.27 (1H, d, J = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J = 9. 0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm" 1 
HPLC (220 nm) MM 98 % ($mnm 3. 84 #) 
MS (ESI, m/e) 232 (M+l) 
##0iJll5 

5 3-" hP-6-7xy=^>-2-tf U> ? >75> m%M\U(Dfc&m) (0.1 g) , 
Ay^A-m^ (10 ig) , ^/-^ (2 ml) (DmMm&m^ffiT , 

io^w^#«yco as*g^#i£5i§u 5tt*«jE»nbfc. as«s^u* 

WD7h^7 7^-l:f>fU »x^;i'-A^ij-> (1 : 1, v/v) 

®#£MJSE2ftliLT> 6-7x7^>2,3-t:'J^>^7$> (0.06 g, 59 X) £f# 

10 fee 

'H NMR (CDC 1 3 ) 5 2.50-3. 00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J = 8. 1 Hz), 7.02-7. 20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464,1238, 693 cm" 1 
15 HPLC (220 nm) Mift90'X (fiUWfrW 2. 31 $M 
MS (ESI, m/e) 202 (M+l) 

6-7*D^-2-(3-* h^v7x^;W-lH-r5^l/[4,5-b] k''Jy> (###J 2 (D. 
(21.3 g) , 7x"MD>i (22.2 g) , rh7^(h'j7x-)l/* 
20 77^»/^^A(0) (7.60 g) , 2 M»bU7A^ (175 ml) , b)l 
X> (525 ml) , rh7kH077> (175 ml) ©ji^ST^^^iK* 
90 tJT 24 B#W€WYc^> »f;i/-Th7tH077> (3:1, v/v) <h 

*fc»sbfc. mm (Mgso 4 ) m^wsu M&m 

i 

LX, 2-(3-* h^v7xX;U)-6-7xx;i/-lH--f5^V[4,5-b]tfU^> (14.0 
25 g, 66 X) Sfcfc. ^DDWA-^^/-MDBm 

'H NMR (DMS0-d 6 ) <5 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7.75-7. 88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm" 1 
HPLC (220 nm) 100 % (#J$B#IHI 3. 05 #) 
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■ 

MS (APCI+, m/e) 302 (M+l) 

5 mmm 2 

■ 

2- a , 3-0 war* v — ^1 — 5 — r ;w -6- 7 x nju-iH-r 5 ^ v [4, 5-u \> u v > 

HPLC (220 nm) m& 99 X (ftftttlKI 2. 82 #) 
MS (ESI+, m/e) 316 (Mil) 

mmmz 

10 2-(3-£ DD7i ~)V) -6-7 x XJl/-lH-f 5 ?V [4, 5-b] If U V> 
HPLC (220 nm) $&g 94 % («jf Rf M 3. 20 #) 
MS (ESI+, m/e) 306 (M+l) 
^5g#!l 4 

6-7x~;i/-2-[4-(h U 7;^D^ h*i/) 7xX;W-lH—f 5^/[4, 5-b] fcf U 5> 

« 

15 > 

HPLC (220 nm) MS 93 X (ftftft Ffl 3. 39 #) 
MS (ESI+, m/e) 356 (M+l) 
H»J 5 

2-(5-^^;U-2-^X-;W-6-7x-;i/-lH-<5yy[4,5-b] hfU^> 
20 HPLC (220 nm) 93 X P#|ifl 3. 33 #) 
MS (ESI+, m/e) 292 (M+l) 
«M 6 

2- (4-^ h *$"<>5?;W -6-7 x-;i/-lH-T 5 ^V* [4, 5-b] I: »J 5? > 
HPLC (220 nm) *&& 86 % (&&mm 2. 82 #) 
25 MS CBS It, m/e) 316 (M+l) 

2-(2->^ D^>^;i/X^;W-6-7xn;WlH-r 5 ^V[4, 5-b] h° 'Jy> 
HPLC (220 nm) 94 X (ft&ttm 3. 03 #) 
MS (ESI+, m/e) 292 (M+l) 
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mm 8 

6-(2-7;VtD7x^W-2-(2-/ h^7xn;W-lH--f 5 ^V[4, 5-b] fcf U 5?> 
HPLC (220 nm) MS 96 * (&*#Bf R51 2. 95 #) 
MS (APCI+, m/e) 320 (M+l) 
5 9 

6- (2-7 Jl/* D7x^;W -2- (4-^ h+->7x - 1 H~f 5 ^ V [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 100 % (&jffgMW 2. 89 #) 
MS (APCI+, m/e) 320 .(M+l) 

10 2- (1 , 3-^ y 7 — — 5 — T )V) -6- (2-7 )V* P7i -1H-- f 5 7V [4, 5 

b]ti'J> ? > 

HPLC (220 nm) MS 99 * (fi8#l#W 2. 89 #) 
MS (APCI+, m/e) 334 (M+l) 
8 11 



15 2-(3-^DD 7.x ~)V) -6- (2-7 ;M" D7i ~JW -IN 5 ^7 [4, 5-b] tf D ~7 > 
HPLC (220 nm) MS 99 X (&JtU#W 3. 35 fr) 
MS (APC1+, m/e) 324 (M+l) 

mmm 12 

6- (2-7 )V* U 7 x V) -2- [4- ( h U 7 D ^ h ^ v) 7 x ~ )V] -lH-f 5 ^7 

20 [4,5-b]t?>>7> 

HPLC (220 nm) MS 100 % (ffi^B#W3.52^) 
MS (APCI+, m/e) 374 (M+l) 
H;» 1 3 

6- (2- 7MD7i n; P) -2- (5- * ?)V-2-?X.~M - lH~f 5 ^ % / [4, 5-b] tT U ~7 > 
25 HPLC (220 nm) MS 99 X (&3#TO 2. 95 #) 
MS (APCI+, m/e) 310 (M+l) 
HSgtfiJ 14 

6-(2-7M07x-;l/)-2-(4-^ h^^>^;W-lH-f =^V[4, 5-b] tf'J y> 
HPLC (220 nm) MS 99 X (^JfBfK 2. 87 #) 
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MS (APCH, m/e) 334 (M+l) 
MM&l 1 5 

2-(2-v7 P^>^;i/X^Jl/)-6-(2-7;V^-n7xn;V)-lH-f $^V[4, 5-b] tf U 

5 HPLC (220 nm) 99 % (fcftmffl 3. 08 #) 
MS (APCH, m/e) 310 (M+l) 
«#|16 

6-(2-7MD7i n;W -2-(7i;+y^ ^; W -1HH" 5 ^ V [4, 5-b] tf U v 5 > 
HPLC (220 nm) IfcglOO * (fiH$l#IH! 3. 11 #) 
10 MS (APCH, m/e) 320 (M+l) 
11(1 17 

2-(2-^h+'>7i-jw-6-(i-t7 -l H--r 5 [4, 5-w tf u > 

HPLC (220 nm) ffiM 98 % (&J3fl$RI 3. 23 #) 
MS (APCH, m/e) 352 (M+l) 
15 «0O18 

2- (3-* h * *y 7 x-;i/) -6- (1-^7 -1H--T 5 M [4, 5-b] fcT U 5?> 
HPLC (220 nm) MS 100 % (GUtBf FiH 3. 30 #) 
MS (APCH, m/e) 352 (M+l) 
3J 19 

20 2- (4-* h^'>7x-;i/)-6-(l-^75 1 ;W-lH-r5^y[4,5-b]tfUv> 
HPLC (220 nm) m& 99 X (&if B#F*1 3. 17 #) 
MS (APCH, m/e) 352 (M+l) 
H»J 20 

2-(l, 3-^> 4 /v^V-;W5-f ;i/)-6-(l-+-7^;0-lH--l' 5^V[4, 5-b] tf U v 
25 y 

HPLC (220 nm) jffig 100 X (&^f$M 3. 18 #) 
MS (APCH, m/e) 366 (M+l) 

mmm 21 

2-(3-7PD7x-;i/)-6-(l-^-75 1 ;0-lH-<5^y*[4, 5-b] tf U v> 
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HPLC (220 nm) *&& 91 X (U&mffl 3. 60 #) 
MS (APCI+, m/e) 356 (M+l) 

MMM 22 

6- (l-±79-)V) -2- [4- (h'j7Mn^b^» 7x~;W -1H--T 5 ?V [4, 5-b] tf 



5 VP> 

HPLC (220 nm) MS 99 X (UnWm 3. 73 
MS (APCI+, m/e) 406 (M+l) 
Mtfll 23 

2- (5-* ?)V-l^JL-)V) -6- (\-±7=?)V) -1H— f 5 ^> [4, 5-b] tf U ^ > 
10 HPLC (220 nm) ftgft 97 % («JtP#H8 3. 24 
MS (APCH, m/e) 342 (M+l) 

mmm 24 

2- (4-^ h * ^ y^)V) -6- (1 -i- 7 - lH->f S W [4, 5-b] tf U V > 
HPLC (220 nm) MS 98 % ({&&M 3. 16 #) 
15 MS (APCI+, m/e) 366 (M+l) 

25 

2-(2->^ D^>^X^;W-6-(l-i"7^;W-lH-r [4, 5-b] tf U 5>> 

HPLC (220 nm) ®iM 99 X (fly#B£|Kj 3. 33 #) 
MS (APCI+, m/e) 342 (M+l) 
20 $m&\ 26 

2- (2-* h^'>7i-JW-6-(3-^ h^v7x-;W-lH-f^^V[4,5-b] tf U v> 
HPLC (220 nm) 100 X (&J#I$H 2. 96 #) 
MS (APCH, m/e) 332 (M+l) 

25 6- (3-* h^i/7x-JW-2-(4-^ b*>-7x-;W-lH--f 5^V[4,5-b]tf ijy> 
HPLC (220 nm) m& 90 X (£ft$P#IW 2. 91 ft) 
MS (APCI+, m/e) 332 (M+l) 
ij 28 



2- (3-^7 P n 7 x-JU) -6- (3-* h * 7 x-;W -1H-T 5 ^ V [4, 5-b] tf U 5? > 
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i 

HPLC (220 nm) $6^91 % (^J#P#fIfl 3. 28 #) 
MS (APCI+, We) 336 (M+l) 
»J 29 

2- (4-* h*$"S>SW)-6-(3-> h^rv7x-;W-lH--r^^/[4, 5-b]t!D^> 
5 HPLC (220 nm) ^ 94 % (QMfcmffl 2. 90 #) 
MS (APCI+, m/e) 346 (M+l) 

mm 30 

2, 6-fcTX (3- j* h^S/7x-;i/)-lH--f 5^/ [4, 5-b] t!U >>> 
HPLC (220 nm) « 100 * (fcftmm 3. 01 #) 
10 MS (APCI+, m/e) 332 (M+l) 
MM 31 

r 

2- (i , 3-^ >y> 5 ^y-;W5-f ;w -6- (3-^b^>7x -ih-< ^ [4, 5 

b]k°U v> ' 

HPLC (220 nm) $&£ 80 % (&j#P#ffl 2. 91 #) 
15 MS (APCI+, m/e) 346 (M+l) 

»|32 

[4,5-b]tfUv> 

HPLC (220 nm) mM 81 % (&t#P#M 3. 45 #) 
20 MS (APCI+, m/e) 386 (M+l) 

«J 33 

2-(2-* h^v7x-;W-6-[3-(h U 7)V-*U*?-)V) 7xn;W-lH-f ^7 
[4, 5-b] £ U 5» 

HPLC (220 nm) 99 X (&Jf P#iS 3. 29 
25 MS (APCI+, m/e) 370 (M+l) 
MM 34 

2- (3-* h+^>7i-;W -6- [3- ( h U 7)VOru*?-)V) 7x'JW -1H--T 5 ^7 
[4,5-b]t°Uv> 

HPLC ' (220 nm) fcfiS 100 X (#j$P#ra 3. 39 #) 
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MS (APC1+, m/e) 370 (M+l) 

mmm 35 

2- (4-/ h^->7xrjW-6-[3-(h U 7;P^D^^;V) 7x-;l/]-lH-< 

[4, 5-b] tf U > 
5 HPLC (220 nm) MS 96 % (t&tTO 3. 25 #) 
MS (APCI+, m/e) 370 (M+l) 
U 36 



2- (1 , 3-^>*/5*fr* V -;W5-f )V) -6- [3- < M) 7 D * 5=-;W 7 x n;|/] -1H- 
-f 5^/[4, 5-b] tf U > 
10 HPLC (220 nm) MS 85 X (^TO 3. 27 #) 
MS (APCI+, m/e) 384 (M+l) 
H^J 37 

2-(3-^nD7x-;W-6-[3-(hU7JW^P^^;i/)7x-;W-lH-<5-^/[4, 5- 

15 HPLC (220 nm) MS 92 % 3. 73 #) 

MS (APCI+, m/e) 374 (M+l) 
il 38 



2-[4-(h U 7)V3rU* h^-»7xZi;i/]-6-[3-(h U y)V^U^)V) 7x-JW- 
lH-< 5^l/[4, 5-b]tfU-7> 
20 HPLC (220 nm) MS 92 X (ft&ftlfl 3. 85 #) 
MS (APCI+, m/e) 424 (M+l) 

mmm 39 

2- (5-^ ^;i/-2-^x - ;i/) -6- [3-(hU7Mo^ 7 x-;W -ih— r 5 ¥V 

[4, 5-b]tfU>*> 
25 HPLC (220 nm) MS 93 X (ftftttM 3. 35 #) 
MS (APCI+, m/e) 360 (M+l) 
HJS0!l 40 

» 

2- (4-* h+v^>-7;u)-6-[3-(h u 7;m-d^;W 7xn;w-iH--r 5^7 

[4, 5-b]tf'J> ? > 
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HPLC (220 nm) $jM 96 X (UW S#ffl 3. 22 #) 
MS (APCB, m/e) 384 01+ 1) 
^660! 41 

2-(2-v^D^>5 1 ;i/X5 ; ;i/)-6-[3-(h U y)V*n*?)V) 7x-;W-lH-^f 
5 [4,5-b]tf'J> ? > 

HPLC (220 nm) ffig 100 X (#i#i$Hg 3. 37 #) 
MS (APCI+, m/e) 360 (M+l) . 
42 

4- [2- (2-* h^^7x-;W-lH--r 5 ^/[4, 5-b] b° U v>-6— f ;i/K>y~ HJ 
10 )V 

* • 

HPLC (220 nm) MS 100 X (UWmm 2. 90 #) 
MS (APCI+, m/e) 327 (M+l) 
MM 43 

4-[2-(3-* h^v7a:-;W-lH-<5^V[4,5-b]HUv>-6-r;W^>VnhU 

15 ;w 

HPLC (220 nm) 98 % (#j$B#ia 3. 02 #) 
MS (APCI+, m/e) 327 (M+l) 
44 

♦ 

4-[2-(4-^ h^v7x-;W-lH-^ 5^/ [4. 5-b] h°'J y>-6--fJW^>y- ^ U 

20 ;P 

HPLC (220 nm) MS 100 % (ft&l$|tg 2.86#) 
MS (APCI+, m/e) 327 (M+l) 
III 45 

4-[2-o, 3-^>»/5?**v-;W5--f ;w-ih-t $^/U, 5-b] try v>-6--r 
25 >y-hu;w 

HPLC (220 nm) MS 98 X (ftftl$|iq 2. 88 #) 
MS (APCI+, m/e) 341 (M+l) 
HJfiW 46 

4-[2-(3-£ DD7i-;W-lH 5^V[4, 5-b] fcTU v>-6-f;i/K>y- h »J ^ 
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HPLC (220 nm) ftg 82 % O&ff M 3. 33 #) 
MS (APCI+, m/e) 331 (M+l) 

mmm 47 

4-[2-[4-( h U VMU* h^v) 7xz:;i/]-lH-r [4, 5-b] M U 

5 ju]^>y-hu;w 

HPLC (220 nm) MS 98 % (fcWmffl 3. 52 #) 
MS (APCI+, m/e) 381 (M+l) 
48 

4-[2-(4-* h^i/^O^W-lH-T^^/W, 5-b]tfU^>-6--f;i/K>\/- hU 

10 

HPLC (220 nm) MS 98 X (##B#Ph1 2. 82 #) 
MS (APCI+, m/e) 341 (M+l) 
MMM 49 

4- [2- (2->^ D^^l/X^MW-lH-f S ^V[4, 5-b] If U S?>-6-f;W ^>y~ 

15 hu;i/ 

HPLC (220 nm) MS 99 % (Ummffi 3. 01 #) 
MS (APCI+, m/e) 317 (M+l) 

mmm 50 

2- (2-^ h^v7xri;l/)-6-[4-(^^7 > ;i/fc;W7xr:;W-lH--f-5^y[4 J 5- 
20 b]tfU^> 

HPLC (220 nm) UM 100 % (#JfB#^ 2. 65 #) 
MS (APCI+, m/e) 380 (M+l) 
51 

2- (3-p< h^y7x^JW -6- [4- (^5P;U7J]/*x;0 7 xZJH -1H-- T 5 ^V* [4, 5- 
25 b]tfUv> 

HPLC (220 nm) 88 !S (^^12.74^) 
MS (APCI+, m/e) 380 (M+l) 
MMM 52 
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2-(4-* h+>'7x-JW-6-[4-(/5 : MW-j|/) 7x" )W-lH-f 5^/[4, 5- 

HPLC (220 nm) JjS&S 100 X (&J#P#K 2. 63 #) 
MS (APCIf, m/e) 380 (M+l) 
53 

2-0, 3-^>y> f ^v~;i/-5-r;i/)-6-[4-(^5 1 ;i/X;u^n;w 7xn;W-iBhf 

5W[4,5-b]tfUv> 

HPLC (220 nm) tfm 93 % (fiU#P#K 2. 62 #) 

MS (APCI+, m/e) 394 (M+l) 

54 

2- (3-£ o p y x n;W -6- [4- ^;ivUi/* - ;w y x -ih--T 5 W [4, 5-b] 

HPLC (220 nm) 90 * (GkWmffl 3. 03 #) 
MS (APCI+, m/e) 384 (M+l) 
l»J 55 

6- [4- JV* - JW 7 x r JH -2- [4- ( h U DVifU* h^tis) 7x-J|/]-lH- 

< 5^V[4, 5-b] If »J v> 

HPLC (220 nm) US. 98 « (^B#K 3. 25 #) 

MS (APCI+, m/e) 434 (M+l) 

III 56 

2- (4-* h ^ >5?;W -6- [4- {*^)V7,)Vfc-)V) 7x-JW -lH-f 5 W [4, 5- 
b] t°U v> 

HPLC (220 nm) WM 99 % (U^m 2. 57 #) 
MS (APCH, m/e) 394 (M+l) 
«M 57 

2- (2->^ n^^x^J!/) -6- [4- ^frXJlft-M V x -lH-f 5 £V 
[4, 5-b] t° 'Jy> 

HPLC (220 nm) ffi.& 94 % (Ummffl 2. 80 #0 
MS (APCI+, m/e) 370 (M+l) 
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10 



25 



mmm 58 

6- (2-7)1* P 7 x~;W -2- [ (7 i-Jl/ft) *J-)V\ -lH-f 5 7V [4, 5-b] t! U V s 



HPLC (220 nm) MS 99 SK ($&« 3. 04 #) 
5 MS (APCI+, m/e) 336 (Mil) 

59 

6-(2-7MD7i^;i/)-2-(2-7iZJHfJl/)-lH- CS^/W, 5-b]bfUv 
HPLC (220 nm) MS 99 * mwmffl 2. 91 #) 
MS (APCI+, m/e) 318 (M+l) 

* 

mmm 60 

2-^>^;i/-6-(2-7;i/^-o7x-;W-iH-^ 5 *V[4, 5-b] tf u -jy 

HPLC (220 nm) MS 99 * (&&« 2. 81 #) 
MS (APC1+, m/e) 304 (M+l) 
(I 61 



15 6-(2-7MD7xz;0-2-(3-^ h*>"^ >>?;!/) -1H--T 5 7V[4, 5-b] tf U 
HPLC (220 nm) MS 99 3! (&*#« 2. 90 #) 



MS (APCI+, m/e) 334 (M+l) 

%mm 62 

2-(2,5-^^< h^^>^;P)-6-(2-7;i/^n7x-;W-lH-^5^V[4, 5-b] tf U 



20 



HPLC (220 nm) MS 96 X mmnWi 2. 93 #) 
MS (APCI+, m/e) 364 (M+l) 



If 63 



2- (3, 4-7* h * >S?;W -6- (2-7MD7xZJW -1H — f 5 ^V[4, 5-b] tf U 



HPLC (220 nm) MS 89 * (ftftftN 2. 76 #) 
MS (APCI+, m/e) 364 (M+l) 
MMM 64 

2- (4- 7 P P ^ > 5?;W -6- (2-7JM" P 7 x ~ ; W -IH-f 5 TV [4, 5-b] tf U S 
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HPLC (220 nm) MS 99 % (fcWftffl 3. 11 ft) 
MS (APCI+, m/e) 338 (M+l) 

mmm 65 

6- (2- 7M07i ZL)V) -2- [ (E) -2-7 x Zjl/Xr-JW -1H-' f 5 ^ V* [4, 5-b] tf U 

5 vy 

HPLC (220 nm) MS 98 X («B#Ffl 3. 06 #) 
MS (APCI+, m/e) 316 (M+l) 
HJSM 66 

6- (2-7M07x~ JW-2-(3-7 1 7 + y 7 x-jW-lH-f 5 [4, 5-b] t: J y 
10 > 

HPLC (220 nm) MS 87 % («J#B#W 3. 62 #) ' 
MS (APCI+, m/e) 382 (M+l) 

«J67 

2- (4-^ y 7* «f x W -6- (2-7 )V* U 7 x V) -lH~f 5 ^/ [4, 5-b] t! U S> 

15 y 

HPLC (220 nm) MS 98 % (&J#B#|S 3. 54 #) 
MS (APCI+, m/e) 394 (M+l) 

mmm 68 

2-(7i/^ 3MV) -6-7 x - ;P-1H-T 5 ^ V [4, 5-b] tf U 5» 
20 HPLC (220 nm) MS 97 X («J$B$|W 2. 98 #) 
MS (APCI+, m/e) 302 (M+l) 
MMffl 69 

6-7xZjH-[(7x-m) jWM-IHH' $^7[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 * (&&P#ra 2. 95 #) 
25 MS (APCI+, m/e) 318 (M+l) 

mmm 70 

6-7 x~jl/-2- (2-7 x - ;1/X^)W-1H— T 5 ^V*[4, 5-b] tf U v> 
HPLC (220 nm) MS 97 X (fiUSIW 2. 88 #) 
MS (APCI+, m/e) 300 (M+l) 
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mmm 71 

2-^>v;W6-7x-^-lH-f 5^/ [4, 5-b] tf U S» 
HPLC (220 nm) ^99 % ({&f#M 2. 76 #) 
MS (APCI+, m/e) 286 (M+l) 
5 HWJ72 

2-(3-^ h*v^>v;W-6-7x~;iMH-< 57V[4, 5-b] tru ^> 
HPLC (220 nm) 99 % (#j#P#Pi3 2. 84 
MS (APCI+, m/e) 316 (M+l) 

10 2-(2, H+^>5?;W-6-7x=;p-lH--f 5^l/C4, 5-b] tf U v> 
HPLC (220 nm) 99 % M 2. 88 #) 

MS (APCI+, m/e) 346 (M+l) 
»M 74 

2- (3, 4-v* h^v^>^;W-6-7xn;i/-lH--r 5^V[4, 5-b] tf U v> 
15 HPLC (220 nm) 92 X (^JfBf M 2. 68 #) 
MS (APCI+, m/e) 346 (M+l) 
«M 75 

2- (4-7 O 0^>^Vl/)-6-7x -;i/-lH-f 5 7V[4, 5-b] tf U v> 
HPLC (220 nm) |gj& 99 % (&&Wffl 3. 02 #) 
20 MS (APCI+, m/e) 320 (M+l) 
»M 76 

6-7 x - ;i/-2- [ (E) -2-7 x - JHf-JW -1 H~f 5 7*7 [4, 5-b] k° U v > 
HPLC (220 nm) 99 % (#8P#IHI 2. 97 #) 
MS (APCI+, m/e) 298 (M+l) 
25 77 

2-(3-7i/+->7x ~)V) -6-7 x - ;W1H— f 5 7V [4, 5-b] tf U 7 > 
HPLC (220 nm) US. 94 X (#^B#^ 3. 48 ft) 
MS (APCI+, m/e) 364 (M+l) 
H»J 78 
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2- (4-^ y y-f Jl/7x~Jl/) -6-7 x-;i/-lH-T 5 ^7 [4, 5-b] t: 'Jy> 
HPLC (220 nra) 100 % 3. 38 #) 

MS (APCH, m/e) 376 (M+l) 

mmm 79 

5 6-(l-^>l/77>-2-r;i/)-2-(4-7;^a^>> ? ;U)-lH-1 > S^\/[4 f 5-b] tf U V 

y 

HPLC (220 nm) m& 100 * ({£f#P#F H 1 3. 25 #) 
MS (APCH, m/e) 344 (M+l) 

mmm 80 

10 6- (l-^ yy 7 7 y-i-i )V) -2- (3-? p p ^>J?^)-lH 5 ^7 [4, 5-b] t° U v>> 
HPLC (220 nm) fcfiftlOO X (fiy#l$IS 3. 44 #) 
(APCH, m/e) 360 (M+l) 
»J 81 

6- (i-^>7 7 ? y-i-' r ;W-2- (2-7 p p^> v;W-iH--f 5 :9V [4, 5-b] bf u Vy 

15 HPLC (220 nm) 100 % (&jfM3.31#) 
MS (APCH, m/e) 360 (M+l) 
§tSS0<l 82 

6-(i-^>y7^>-2-r;u)-2-(2,4-s?7;^P^>v;i/)-iH-r5^/[4, 5-b] tr 

20 HPLC (220 nm) ^100 % H8 3. 30 #) 

MS (APCH, m/e) 362 (M+l) 
H»J 83 

6- d-^ y 7*7 ^ >-2--f ;io -2- (3, 4-^od^> -ih— f 5 M [4, 5-b] t° g 

25 HPLC (220 nm) mm 99 % (m#f§W3.66#) 
MS (APCH, m/e) 394 (M+l) 
'4 84 

6- (i-^ > 7*7 7 >-2— f ;w -2- [4- ( mj n * ^ > v;u] -1H--1' s 

[4, 5-b] tflH7> 
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HPLC (220 nm) MS 100 X (fcj#l#M 3. 58 #) 
MS (APCH, m/e) 394 (M+l) 
fmW 85 

6- 7 >-2— f ;W -2- [4- ( h U 7 ^ P * h * :» ^ >SW] -lH-< ^ 
5 \7[4,5-b]fc!US» 

HPLC (220 nm) MS 100 X (ft&P$M 3. 74 #) 
MS (APCH, m/e) 410 (M+l) 
|»J 86 

6-(l-^>^7^>-2--f ;i/)-2-(4-n hP^>v;i/)-lH— T S^V*[4, 5-b] ti'J b> 
10 HPLC (220 nm) MS 98 X (^BtF^ 3. 47 #) 
MS (APCH, m/e) 371 (M+l) 
H» 87 

6-(l-^>V > 7^>-2-'f;W-2-(4-^5 1 ;i/^>^;U)-lH-l' =^V[4, 5-b] tf U i» 
HPLC (220 nm) MS 100 X (&J3fP#Pb1 3. 42 fr) 
15 MS (APCH, m/e) 340 (M+l) 
HJfifll 88 

6- (i y y ? ? >-2— r ;w -2- [ a , r -t'7x - m -4— r ;m -M-f 5 ?v 

[4, 5-b] tf Oi» 

HPLC (220 nm) MS 100 X (&J#I$W 3. 79 ft) 
20 MS (APCH, m/e) 402 (M+l) 

89 

6-(i-^>"/7 ^ >-2-< ;i/)-2- (2-^-7^;i/^?;i/)-iH--r a ^/[4, 5-b] tf u v> 

HPLC (220 nm) MS 100 X (&j#P5ia 3. 62 #) 



25 



MS (APCH, m/e) 376 (M+l) 



i| 90 



2- (i , i-^ywttv r ;m -6-(i-^> , /75 >-2~r ;w -ih — r 5 

^V*[4,5-b]trU> ? > 

HPLC (220 nm) MS 100 X (##I$M 3. 29 ft) 
MS (APCH, m/e) 370 (M+l) 
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mmm 91 

6-(M>V77 >-2-<;W-Z-(3, 4, 5- HJ * h*S"*>5W)-lH->f $^/[4, 5- 
WfcTU v> 

HPLC (220 nm) MS 99 % (U^m 3. 25 ft) 
5 MS (APCI+, m/e) 416 (M+l) 
HM^il 92 

6- (1-^ >V 7 =7 >-2-< ;W -2- (2-^X - ;M W -lH~f 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 % (&J#M3.27ft) 
MS (APCI+, m/e) 332 (M+l) 
10 HWJ93 

6- (M> s /77 >-2— f M -2- [ (1-^ ^Jl-M-I y Y—)V-i-<i ;w ^ ^;W-iH--r 

[4, 5-b]hf»JS?> 
HPLC (220 nm) MS 98 X (fia^K 3. 44 ft) 
MS (APCI+, m/e) 379 (M+l) 

1 5 mmm 94 

6-o-^>y7 7 >-2--r ;w -z-[(hdo7i7+ ~» ^ 5=-;w -tH— r 5 u, 5- 

t 

b]t!U v J > 

HPLC (220 nm) MS 100 X (ftJ$^W 3. 90 ft) 
MS (APCI+, m/e) 376 (M+l) 
20 »#I95 

6-(i-^>y7 7 >-2--r ; w -2- [4- (^ ^;i/^^-) ^ >s?;w -ih-< s y v [4,.5-w t: 

HPLC (220 nm) MS 100 % (&&9$ffl 3. 49 ft) 
MS (APCI+, m/e) 372 (M+l) 

» 

25 H»J 96 

6-(l-^>l/7 7>-KJW-2-[2-(3 > 4-y^ h+->7x ~ )V) JL?M -1 EHf 5 ^ 
% /[4, 5-b]h°U v> 

HPLC (220 nm) MS 100 * (ft&ftH 3. 19 ft) 
MS (APCI+, m/e) 400 (M+l) 
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6-7*0^-2- (3, 4->>* h * > V)V) -1H-- f 5 W [4, 5-b] tf U *J> (##M 
23©{b£#0 (140 mg) , 2-(h ] )^)V^^-Myy> (185 ig) , v7cm 
tf^(hU7xn;i/3jN^7^»/l7^^A(II) (14 mg) , N,N-5?^^I/*M7 
5 5 H (4 ml) <DU&®&7)V3>§m* 80 "Cl? 24 Rp|W*^fiiffc^ yjcfcS^ 
Sli?Jhf(<7tFD77> (3:1, v/v) TtttBbfco W«l£*i5k Kift 
(MgS0 4 ) |£> jjHSE&WJBES*, ^l^'> U At-'JW 7A^D7h^77^-C 
#U B»I^-^DD*M (1:1, v/v) T?»fflT*H#&J*JEE»R&LT» 
£ft3)Sitil£MLT, 2-(3,4-v* N*5/^>^;P)-6-(2-7U;W-lH-r$^l/ 

10 [4,5-b]tf'Jv> (55 mg, 41 X) 

'H NMR (CDC 1 3 ) 5 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 
J = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3. 4 Hz), 7.54 (1H, d, J = 1.8 Hz), 
8.24 (1H, s), 8.36 (1H, s) ppm 
IR (KBr) v 2928, 1516, 1263, 1236 cm' 1 

15 HPLC (220 nm) ®M 100 % (&#I#HI 2. 66 #0 
MS (APCI+, m/e) 336 01+ 1) 

&u mmm 97 ^m^mcT&rfomsm 98-145 ofls-&»ft^b&. 



• 20 K^Ufibfc. 

98 

6- (2- 7 U ;U)-2-(2-^ h+v7x-;i/)-lH-T 5 [4, 5-b] t? U 3» 
HPLC (220 nm) 99 % (UWmffl 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 
25 HJgM 99 

6-(2-7'j;W-2-(3-^ h^7x^;W-lH-^5^V*[4,5-b]fcfUv> 
HPLC (220 nm) MS 100 % (flU^K 2. 83 5+) 
MS (APCI+, m/e) 292 (M+l) 
100 



4 
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6- (2-7 U )V) -2- (Mh+->7x ~ ;W -1H-- T 5 9 V* [4, 5-b] bf U v > 
HPLC (220 nnO MS 100 X (#81513 2. 70 $» 
MS (APCI+, m/e) 292 01+ 1) 
HiSM 101 

5 2-(l, 3-^>V^**V-;ir5--r;»-6-(2-:7 U;W-lH-< 5 ^V*[4, 5-b] tf »J 
HPLC (220 nm) MS 99 X (&J#P#|f 2. 70 
MS (APCI+, m/e) 306 (M+l) 
^»J102 

2-(3-^D07x ~)V) -6- (2-7 U ;W -lH-f 5 ^ V [4, 5-b] tf U v > 
10 HPLC (220 nm) MS 100 X (flytPfHQ 3. 16 #) 
MS (APCI+, m/e) 296 (M+l) 

nmm 103 

6-(2-7U;W-2-[4-(b U 7)V-*U* b*z/) 7x^;|/|-lH-f 5 ^/[4, 5-b] tf U 

* 

15 HPLC (220 nm) MS 100 X mmmffl 3. 37 #) 

i 

MS (APCI+, m/e) 346 (M+l) 
WJ 104 

6- (2-7 U ;l/)-2-(5-^^;i/-2-^X-;W-lH-< 5 [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (^R$Fyi 2. 76 #) 
20 MS (APCI+, m/e) 282 (M+l) 

mmm 105 

6-(2-7U;W-2-(4-^h^y^> W -lH-f 5 [4, 5-b] tf U v > 
HPLC (220 nm) MS 98 X miftmffl 2. 68 #) ' 
MS (APCI+, m/e) 306 (M+l) 
25 106 

6- (2-7 U ;W -2- (7 x / -1H--T 5 [4, 5-b] tf U S> > 

HPLC (220 nm) MS 100 X (&J#P^2.91#) 
MS (APCI+, m/e) 292 (M+l) 
MMM 107 
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2- (2-$/ 7 D 1 >^;i/X^;W -6- (2-7 U ;W -1H— T 5 TV [4, 5-b] t? U v > 
HPLC (220 nm) MS 100 * (&JtPf PbI 2. 91 #) 
MS (APCI+, m/e) 282 (M+l) 
«M 108 

5 6- (2-7 'JJl/)-2-[(7x-m) ;*3MW-lH--f 5 ^/[4, 5-b] tf U i?> 
HPLC (220 nm) MS 95 * (£&#!$ 3. 61 
MS (APCI+, i/e) 308 (M+l) 
MH&M 109 

6- (2-7 U ;W -2- (2-7 x^M^W -1H--T 5 TV [4, 5-b] tf U ~7> 
10 HPLC (220 nm) MS 92 * (#f#M 2. 74 #) 
MS (APCI+, m/e) 290 (M+l) 

a i io 

2-^>-7;i/-6-(2-7 U ;W-lH--f 5 7V[4, 5-b] tf U -77 
HPLC (220 nm) MS 100 % (&j$W2.61#) 
15 MS (APCI+, m/e) 276 (M+l) 

mnmni 

6-(2-7U;W-2-(3-^ h+T-^vW-lH-f 5 7V[4, 5-b] tf U v7 
HPLC (220 nm) MS 98 % (^RtPal 2. 70 ft) 



MS (APCI+, m/e) 306 (M+l) 



ij 112 



20 

2- (2, 5-7^ h + ^>-7;W-6-(2-7 U -1H-- T 5 7V[4, 5-b] tf U -77 
HPLC (220 nm) MS 83 % (Uftmffl 2. 74 #) 
MS (APCI+, m/e) 336 (M+l) 
»M113 

25 2- (4-7 P □ 1 >V)V) -6- (2-7 U )V) -lH-Y S 7*7 [4, 5-b] tf U -7 > 
HPLC (220 nm) MS 100 % (&j#R#flfl 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 
1 1 4 

6- (2-7 U )V) -2- [ (E) -2-7 x ^JHf^JW -1H-- f 5 7*7 [4, 5-b] tf U '7 7 
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HPLC (220 nm) fflM 96 % ($mmm 2. 89 #) 
MS (APCI+, m/e) 288 (M+l) 

6- (2-7 U )V) -2- (3-7x7^y7i X -1H-- f 5 [4, 5-b] t!U> J > 
5 HPLC (220 nm) MS 85 X (^JfTO 3. 49 #) 
MS (APCI+, m/e) 354 (M+l) 

mmm 1 1 6 

2- (4-^>y-f;V7i-JW-6- (2-7 U M-UM S [4, 5-b] tf U 5» 
HPLC (220 nm) MS 90 X (&J#B#F*1 3. 39 #) 
10 MS (APCI+, m/e) 366 (M+l) 
HWJ 1 1 7 

2-(7i;+^ rP;!/) -6- (2-^X - ;W -1H--T 5 *V [4, 5-b] tf U ~7 > 
HPLC (220 nm) MS 99 X (ft^W 3. 05 #) 
MS (APCI+, m/e) 308 (M+l) 

15 

2- [ ( 7 x x;i^) ;* -6- (2-^x - ;i/) -m-< $ #y [4, 5-b] tf u 5? > 

HPLC (220 nm) ffift 95 X 2. 99 #) 

MS (APCI+, m/e) 324 (M+l) 

H»J119 

* 

20 2-(2-7xX;i/X5 1 ;W-6-(2-5 1 X-;i/)-lH-f 5^/[4,5-b]t:iJy> 
HPLC (220 nm) MS 94 X (&}#fW2.84#) 
MS (APCI+, m/e) 306 (M+l) 
» 1 20 

2-^>v;U-6-(2-^Xx;0-lH-f 5^/[4, 5-b] k°U v> 

* 

25 HPLC (220 nm) MS 99 X O^Bf^ 2. 73 #) 
MS (APCI+, m/e) 292 (M+l) 
121 

2- (2, 5-i? ;* h * 5/^ > $?JW -6- (2-^xx Jl/) -1H-- T 5£V [4, 5-b] M U v 5 > 
HPLC (220 nm) MS 97 X (ftttftm 2. 84 5)-) 
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MS (APCI+, m/e) 352 (M+l) 

2-(3,4-7* h^v^>v;W-6-(2-^X-;i/)-lH-l' 5^\/[4 ) 5-b] tf U i?> 
HPLC (220 nm) ^88 X (&3#IOT2.66#) 
5 MS (APCI+, m/e) 352 (M+l) 

■ 

m mm 1 23 

2- (4-7 D P^>v;0-6-(2-^X^;i/)-lH-f [4, 5-b] tf U v> 

HPLC (220 nm) 98 X OgJtlTO 3. 04 ft) 
MS (APCI+, m/e) 326 (M+l) 
10 Mti&M 124 

2- (3-7 x J ^i/7i^l/) -6- (2-^XXjlO -lH-< 5 TV [4, 5-b] tf »J v > 
HPLC (220 nm) ffig 95 X 3. 62 #) 

MS (APCI+, m/e) 370 (M+l) 
il 125 



15 2- (3-* h + v^>> ? ;i/)-6-(2-^XX;i/)-lH-<5^7[4 > 5-b] tf U V> 
HPLC (220 nm) 98 X (#jt^W 2. 82 #) 
MS (APCI+, m/e) 322 (M+l) 
"!l 126 



2- [ (E) -2-7 xXJI/Xt- -;W -6- (2-fI-jW 5 W [4, 5-b] tf U v > 

20 HPLC (220 nm) ffig 98 X (&it&#ffi 3. 00 #) 
MS (APCI+, m/e) 304 (M+l) 
»0iJ 1 27 . 

2-(4-^>y-r;i/7xx;W-6-(2-^Xx;i/)-lH-f 5 7V [4, 5-b] tf U v> 
HPLC (220 nm) ffl,%. 92 X (&$fB#H 3. 52 ft) 
25 MS (APCI+, m/e) 382 (M+l) 

1 28 

2-(4-7;^0^>^;W-6-(2-7 U;W-lH~f5^/[4, 5-b] tf U v> 
HPLC (220 nm) 83 X (fiy#P#ffl 2. 82 #) 
MS (APCI+, m/e) 294 (M+l) 
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MMM 129 

2- (3-7 □D^>i?JW-6-(2-7 LUW-UM" 5 7V[4, 5-b] tf U 
HPLC (220 nm) MS 100 X (fiy#P#IBJ 2. 99 
MS (APCH, m/e) 310 (M+l) 
5 mm 130 

2- (2, 4-77 >*J)V) -6- (2- 7 U M-XYH [4, 5-b] tf U v> 
HPLC (220 nm) MS 84 % (&J#M 2. 85 #) 
MS (APCI+, m/e) 312 (M+l) 
^MM 131 

10 2- (3, 4-7? PO^>> ? ;W-6-(2-7 U^)-1H— f 5^/[4, 5-b] tf U 
HPLC (220 nm) MS 100 % (^g^Pel 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 
HiiM 1 32 

6- (2- 7 U )V) -2- [4-(h'J7Mn/ g^W ^ > -1HH" 5 [4, 5-b] t° U ~7 
15 > 

HPLC (220 nm) MS 100 % (&J#P#^ 3. 20 #) 
MS (APCI+, m/e) 344 (M+l) 
. USS^J 133 

6- (2-7 U ;W -2-[4-(h'J7Mn^h+ -» ^ >*?)V] -1H--T 5 *V [4, 5-b] fcf U 
20 v> 

HPLC (220 nm) MS 100 % (##1$ HI 3. 24 #) 
MS (APCI+, m/e) 360 (M+l) 
H»J 134 

■ 

6- (2-7 U )V) -2- (4-- h □ ^ > v;i/) -1H--T 5 £V [4, 5-b] tT U ~7 > 
25 HPLC (220 nm) MS 97 X (£Uf P#BH 2. 89 #) 
MS (APCI+, m/e) 321 (M+l) 
HS&M 135 

6- (2-7 U;0-2-(4-^^;i/^>i?;l/)-lH-1 > $^V*[4, 5-b] tf U ~7> 
HPLC (220 nm) MS 84 % (fia#B#W 2.91 #) 
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MS (APCI+, m/e) 290 (M+l) 

6-(2-7 U;i/)-2-(2-^-7^;i/^^;U)-lH-r 5^l/[4, 5-b] HU v> 
HPLC (220 nm) MS 100 % (££&« 3. 15 #) 
MS (APCI+, m/e) 326 (M+l) 
SIMI137 

» 

2-(i, 3-^>y v^y-;i/-5--i';i/^^;w-6-(2-7 y ;i/)-ih~y $ tvu, 5-b] e 
ys?> 

HPLC (220 nm) MS 86 * (#$M$Ha 2. 75 #) 
MS (APCI+, m/e) 320 (M+l) 
138 

6- (2-7 U ;W-2-(3, 4, 5- h y * h*^>^;W-lH--f 5 7V[4, 5-b] tf U > ? > 
HPLC (220 nm) MS 98 X (ftj#l$|HJ 2. 66 #) 
MS (APCI+, m/e) 366 (M+l) 
HJSM139 

6- (2-7 U ;W -2- (2-^X - ;M =P;)/) -lH-r 5 TV [4, 5-b] If U 5?> 

* 

HPLC (220 nm) MS 100 51! («8fP#|W 2. 54 #) 
MS (APCI+, m/e) 282 (M+l) 
140 

6- (2-7 U;W-2-[(l-^^;WlH--r > F-)l-Z~1)V) 5 7V[4, 5-b] 

tf'J> ? > 

HPLC (220 nm) MS 100 % (#8l$W2.93#) 

MS (APCI+, m/e) 329 (M+l) 

»M141 

2- [(4-7 PP7x7^v) ^^;W-6-(2-7 U;W-1H--T 5 7 s / [4, 5-b] tf U v> 
HPLC (220 nm) MS 99 X (##I$M 3. 19 #0 
MS (APCI+, m/e) 326 (M+l) 
^JSM 1 42 
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2-[2-(3,4-7* h^^7x-;i/)X^;W-6-(2-7U;l/)-lH-f5^/[4, 5-b] tfU 

HPLC (220 nm) m& 98 X (GUt Rf K 2. 65 #) 
MS (APCH, m/e) 350 (M+1) 
5 HJS#J 143 

6- (2-7 u;w-2-[4-(^^;v^)^>v;i/]-iH-f [4, 5-b] tru 

HPLC (220 nm) 100 X (&J#I5W 2. 93 #) 
MS (APCH, m/e) 322 (M+1) 
H«J 144 

10 2- (2-7 P 0^>5?;W-6-(2-7 U ;i/)-lH-f 5 TV [4, 5-b] tf U 5» 
HPLC (220 nm) Ififg 100 X (&J#P#|ia 2. 85 00 
MS (APCH, m/e) 310 (M+1) 
HSgM 145 

2-[(l, 1' -lf7i-;i/)-HJV^f)W-6-(2-7 »j;W-lH-f 5 TV [4, 5-b] tf U '7 
15 > 

HPLC (220 nm) fcfi^ 94 X (&&B#ffl 3. 34 #0 
MS (APCH, m/e) 352 (M+1) 
^JfiM 146 

■ 

2- (3-* h+'>7i-;W-fi-7x-;HHH' 5 7V [4, 5-b] tf U ~7 > («#J 1 
20 (Dit&m) (50 mg) , 2-tert-75 1 ;l/-rsy-2-7X^;WT5y-l,3-7^^;l/-^ 
;Pt FD-l,3,2-vT1f*7^'J>W (PS-BEMP, 2.2mmol/g) (113 mg), N.N- 
y^Wl/^VA7^ H (2 ml) ©I^$tiBT30^Wtm 3-K*T 
> (28 mg) ^JDX., MT?*6k:miHI«*bfc. 

ta^> wifex^jw^ttiffiufc. nm (m § so 4 ) ii^mei 

25 5k »^>'U*^l/)!J7A7DTh7'77^-l:#U »X^V-^DD 

JfcJPA— (1:1:4-1:1:0, v/v) T?»ffi^*H#£ttJEE»fi&UT*§6 
n*»**«flJtl/T, 2-(3-^b+y7x-jW-l-^fJH-7x-JhlH-^5y 
7[4,5-b]tf U'7> (22 mg, 41 X) (EJfc&, 2 jHtttflDfi^ 



* 
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'H NMR (CDC 1 3 ) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz) , 8.06-8.15 (2H, m), 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) 100 % (fia#«rlffl 2. 87 ^) 
MS (APCI+, m/e) 316 01+ 1) 

10 «0i)147 

l-(2-^ h^vX^)W-2-(3-^ h^5/7xn;0-6-7x-;i/-iH--ra^y[4, 5-b] 

HPLC (220 nm) 86 % m&mm 3. 06 #) 
MS (APCI+, m/e) 360 (M+l) 
15 «M 148 

1- (y^n^ ->;m -2- (3-* h * ->7irji/) -6-7 x~;i/-iH-< 5 y y 

[4, 5-b] tf U 5> > 

HPLC (220 nm) MS 97 % «£Jf « 3. 70 #) 
MS (APCI+, m/e) 398 (M+l) 
20 HJSM 149 

2- (3-j* h*z/y -6-7i-JH- (2-7 x ~ )V^)V) -1H-- f 5 [4, 5-b] 

HPLC (220 nm) MS 98 * (fiHSPSfig 3. 50 #) 
MS (APCI+, m/e) 406 (M+l) 
25 M#|150 

2- (3- ^ h * -> 7 x ~ J V) - 1 - (3- 7 x y * 2/ 7° D If ; W -6- 7 x X)l/- 1 H-< 5 9 V 
[4,5-b]tfUv> 

HPLC (220 nm) m& 99 X (ftftl$|R| 3. 50 #) 
MS (APCI+, m/e) 436 (M+l) 
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N-[3-[2-(3-* h^7xx;i/)-6-7xx;MH---f S;?V[4, 5-b] eUS>>-l--f 
HPLC (220 nm) 99 X (&&B#ffi 3. 31 #) 

* 

5 MS (APCI+, m/e) 489 01+ 1) 

mmm 152 

l-xv;W2-(3-^ h^v'7x-;W-6-7xnjWlH--l' ^^V[4, 5-b] k°U 
HPLC (220 nm) 99 % 4. 32 #) 

MS (APCI+, m/e) 442 01+ 1) 
10 MMM 153 

.»S2-[[2-(3-^ h*^7xX;i/)-6-7xX;MH-^^y[4,5-b]fc!U> ? >-l- 

HPLC (220 nm) 97 % ($kW#fffl 3. 36 #) 
MS (APCI+, m/e) 450 01+ 1) 
15 HJfiM 154 

2-(3-^ h*5/7xX;i/)-6-7xX;MH-^5^Vl4,5-b]tfUi?> OTSMl 
(D\\^m) (250 mg) , 2-tert-7*^;K5y-2-vX^;i/T^/-l,3-^^^- 
OUk Fo-l,3,2-v71f*X*U >«H& (PS-BEMP, 2.2 mmol/g) (566 mg), 
N,N-v?^?MM75h' (10 ml) ©*g£#j£^MT 30 ^IBHSabfcft. 7*D 
20 %m tert-7^;i/ (194 mg) £fln?L> iSf^&HlH^iibfc. ttflt^H 

(MgS0 4 ) ^ j»ii*«JEES*, af«lS'> I J3!jy;W7Ai'07hif77^-l: 
ttU WX^;i/-^1+> (1:2-1:1: 1.5, v/v) TigmfSH^Mra 
SILT, [2-(3-* h^r'>7xX;i/)-6-7xX;i/-lH-1'5^V*C4,5-b]tfU> J >-l- 
25 -r;i/]Wmtert-7'5 L ;i/^#^L/fCo 

[2-(3-^ h+y7i x; W -6- 7 x x;i/- 1 H-f 5 ^ V* [4, 5-b] k° U v >-l -< M W 
m tert-7*^;i/ (209 mg) \Z 4 N ^bTK^ (Mx3MU?#$0 (8.0 ml) £Jn;L> 

mUfeo W»#&7K«5> WSk (MgS0 4 ) «£MM£U g|$I®bT> 
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[2- (3- ;* h * v 7 x r ; W -6- 7 x rj 1/- 1 H--T 5 # 7 [4, 5-b] t? U v> >- 1 ~f ; W » 
(129 mg, 43 80 £#fc„ 
■ 'H NMR (DMS0-d 6 ) <5 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 
7.55 (4H, m), 7.79-7.92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 
IR (KBr) v 3368, 1634, 1478, 1362 cm" 1 
HPLC (220 nm) ffi&lOO % (&J#I$IW 2. 73 #) 
MS (APCI+, m/e) 360 01+ 1) 

[2- (3-* h ^->7x^;W -6-7 x -jWlH-f 5 ^V*[4, 5-b] tf U V>-\-4 ;w B 
Wt (mmm 1 54 (IOO mg) , ^Uv>tert-7^;^m^ (56 mg) , 

l-X^;i/-3-(3-^^^;V75/7 0 Pt!;W^;i/^^5 F^m^ (WSC-HC1) (80 
mg) , 1-h \*U*i"*>\rhVTV—)V (HOB t ) (56 mg) , H,H-^y^nlfJV 
I^7$> (108 mg) , N.N-^^^^MTSF (5 ml) 0«'&tt&&fiT 

life, Kjft (MgS0 4 ) mm*MJ£1M£L, ®s&ZmMLT, [[[2-(3-* Y^y 

x-;i/)-6-7x-;v-m--i' 5 ^ 4 /[4, 5-b] tr u ;w 7t^jv]75 y ] w 

* 

M tert-y^A (78 mg, 60 %) £f#fco 

'H NMR (CDC 1 3 ) <5 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7.58 (6H, m), 7.95 (1H, d, J = 1.6 
Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) v 2980, 1748, 1667, 1292 cm" 1 
HPLC (220 nm) JfiglOO % (4£}#fl#IW 3. 24 ft) 
MS (APCI+, m/e) 473 (M+l) 

[[[2- (3-* h^v-7x-;W-6-7x-;i/-lH--f 5^7[4, 5-b] hf U v^-W M 

* 

J^f-MT^A Mtert-y^l/ (M#ll55<D>ft£%) (50 mg) (14 Nit 
(MgS0 4 ) »«E£»JE«*U »B&«BtbT, [[[2-(3-* h^y7i^W- 
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6-7x^;i/-lH-f5^\/[4 ) 5-b]tf'J> J >-l-<;i/]7'fe5 1 ;i/]75/] Wm. (19 mg, 
42 X) 

'H NMR (DMSO-dj) <5 3. 87 (3H, s), 3.91 (2H, d, J = 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7.59 (4H, m), 7.79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5. 6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cm' 1 
. HPLC (220 nm) m& 93 % mftmffl 2. 59 #) 
MS (APCI+, m/e) 417 (M+l) 

mmm 157 

10 Vim 2- [[2- (3-* h^5>7x^;i/)-6-7x-;WlH-r$^V[4,5-b] tfU v>- 
l-<;W^fJW7z^ (Mmm 153 (177 mg) ^Yy\i^uyy 

>-*?y-)l (1 : 1, v/v, 20 ml) \Z®MV, 2 N TRUKb U ^VkMW. (6.8 

mi) ziatto mux* i.smmfrgn^tcWi. s^^s^a^ f£$X? 

JV-fh7kF077> (3:1, v/v) TtttttLfco W$SJI£7j<ft, 
15 (MgS0 4 ) M£MEEg£U ei^lllT> 2-[[2-(3-* h^>7iZ 

;w -6-7 x - jwih— r 5 y y [4, 5-b] tf u ^ >-i ;w * y^j-)i (133 

mg, 83 X) fh7k h*D7 7>-IfitX3^J:D«iM. 

'H NMR (DMSO-dj) (5 3.88 (3H, s), 5.89 (2H, s), 6.79-6. 92 (2H, m), 7.03- 
7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7.80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm" 1 
HPLC (220 nm) MS 100 X (&£M$W3.30#) 
MS (ESI+, m/e) 408 (M+l) 

25 mmm m 

2-[[2-(3-^ h + y7 x ~ )V) -6- 7 x-jMH-f a W [4, 5-b] tf U 5»-W 

M^)v\yx.j-)v (mmm isi <D4k&m (41 mg) , •yu^wmx.^jv (is 

mg) , N,N-y/WM75F (1 ml) .(O^KmI^ U ?A (19 mg) 



4 
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m&m. t&m (Mgso 4 ) mm^nm^u ^.§£«lt, C2-[[2-(3-^ 

/^mWt^JV (37 mg, 74 X) 
HPLC (220 nm) Hft 100 X (ftf#l$m 3. -59 £) 
5 MS (APCI+, m/e) 494 (M+l) 
• 159 

[2- [ [2- (3- * > * is 7 x ~ ;W - 6- 7 x " )V- 1 H--T 5 [4, 5-b] tf U >- 1 
;W/^W7i;^>]»tlf;i/ 158 ©flS-grW (28 mg) £x h ^ k 

HD77>-X^/-^ (1 : 1, v/v, 3.6 ml) fcftfcU 2 NzfClfcftlU^Aig 
10 ffi (1.2 ml) £JnA&. SfiT? 2 «PM^#fi-tffc«, MJ«£^£zMC&^ 2 N 
»£JP;LTpH 3 fcW&U B«I^-fh7kHD75> (3:1, v/v) *C 
tttfjbfco #«J13:*ife* (MgS0 4 ) M£MJ£^SU bT* 
[2- [ [2- (3-^ ^^>7i ~)V) -6- 7 x n;MH-f 5 M [4, 5-b] h° U 5? >-l— f ; W 
^]7i/+*>]ffi8 (15 mg, 55 X) 

• * 

15 'H NMR (DMS0-d 6 ) 6 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 
(3H, m), 7.28-7. 55 (6H, m), 7.74-7. 78 (2H, m), 7. 96-8. 03 (2H, m), 8.54 
(1H, s), 8.66 (1H, s) ppm 

♦ 

IR (KBr) v 3403, 1605, 1474, 1235 cm"' 
HPLC (220 nm) gffig 98 % (UmmfH 3. 27 #) 
20 MS (APCI+, m/e) 466 (M+l) 
«0iJl6O 

mmvont LT$mm 157 ott&mt ^^ntitx^^i^i, mmm 

158-159 OTj^^2pDT4-[2-[[2-(3-^ h^v7x3i;i/)-6-7xX:;i/-lH-f 5 9 
7* [4, 5-b] tf 0^>-K)l/]^5 : ;W7x/+ *>] gfflfc b fc. 
25 'H NMR (DMS0-d 6 ) 6 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, J = 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6. 1 Hz), 5.96 (2H, s), 6.89-7.07 (3H, 
m), 7.27-7.56 (6H, m), 7. 75-7.79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm" 1 



♦ 
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HPLC (220 run) 95 X (&jflTO 3. 34 #) 

MS (APCI+, m/e) 494 01+ 1) 

«M161 

2- (3-* h^v7x-;W-6-7xh;i/-lH--T 5^/[4, 5-b] tf U v> 1 
5 <Dik&%>}) (80 mg) , 2-tert-y^;K5y-2-vX5";i/75y-l,3-> ? ^^;V-^ 
;i/kHP-l,3,2-^7if^X^U>^ll& (PS-BEMP, 2.2mmol/g) (181 mg), N,N- 
^^^MM75 H (3.2 ml) ©jM^t^glT 1 BtP^MLfc^ 4-7;i^ 
D^>vJl/^DU F (46 mg) £iD7L &t 15 I^MMLfc. TOSrit 

ttjK&ttJBEMN a«S**»lR HPLC left U gWM»lf:l^ 

U MEEMbT, l-(4-7MD^>y;W-2-(3-/h+y7i-JW- 6-7x- 
^-lH--r^yy*[4,5-b]tfUv> (84 mg, 78 X) 

'H NMR (CDC 1 3 ) 5 3.96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J = L 8 Hz) , 8.09-8.18 (2H, m), 8.37 (1H, d, J = 
15 1.8 Hz) ppm 

HPLC (220 nm) 100 X (^j$P#^ 3. 72 #) 

4 

MS (APCI+, m/e) 410 (M+l) 

»J 161 0^jfefc2pi;T«T©^J6W 162-206 0<b'-&t»*^L/fc. 
20 HJS^iJ 162 

l-(2-7;k*O^>^;0-2-(3-* h^~>7xZi;W-6-7xn;U-lH-f 5^/ [4, 5- 
b]fc°Uv> 

HPLC (220 nm) MS 99 X (Uft9$m 3. 52 #) 
MS (APCI+, m/e) 410 (M+l) 
25 HKM163 

l-(3-7;l/^P^>> ? ;i/)-2-(3-^ b^'>7x-;i/)-6-7x-;P-lH--T5^V[4, 5- 
b]h!Uv> 

HPLC (220 nm) jffig 99 X (TOFI3.56^) 
MS (APCI+, m/e) 410 (M+l) 
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MMffl 164 

l-(2 > 4-y7Mn^> V)V) -2- (3-* h * */ 7 x -6- 7 x n^V-lH—f 5 >V 
[4, 5-b] t? U v > 

HPLC (220 nm) MS 98 5K (ftftl&M 3. 59 &) 
5 MS (APCI+, m/e) 428 (M+l) 

HJSfll 165 ' • 

i-(3,5-v7;i/jro^>^;w-2-(3-^ h^5/7xr.;i/)-6-7x-;i/-iH— rs^y 

[4,5-b]b°U^> 

HPLC (220 nm) &6S 98 % 0£1#R3T*T3. 62 #) 
10 MS (APCI+, m/e) 428 (M+l) 
Hi^J 166 

l-(2, 6-^7;^p^>^;W-2-(3-^>^$/7xn;i/)-6-7xn;i/-iH-i'5^y 

[4,5-b]t:Uv> 

HPLC (220 nm) MS 99 % ({Sj#Rf ^ 3. 65 ft) 
15 MS (APCI+, m/e) 428 (M+l) 

* 

167 

l-(2-7 PD^>^;W-2-(3-/ h^5/7x-;i/)-6-7x^;P-lH— ( 5 *V[4, 5-b] 
tfUv> 

HPLC (220 nm) MS 96 % (Unmffl 3. 66 ft) 
20 MS (APCI+, m/e) 426 (M+l) 
MMM 168 

1 - (3, 4- V 7 P P ^ > v;i/) -2- (3-* h ^ 5> 7 x~)l/) -6- 7 x -)!/-lH--r 5 7V 
[4, 5-b] tf U v>> 

HPLC (220 nm) MS 99 * (£&# 4. 01 ft) 
25 MS (APCI+, m/e) 460 (M+l) 
m&M 169 

1 - (3-7*P 1 y V)V)-2- (3-^ h ^ v 7 x - ;i/) -6- 7 x 1 H-f 5 tfV [4, 5-b] 
tf'Jv> 

HPLC (220 nm) MS 97 3! (&&W 3. 74 #) 
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MS (APCI+, m/e) 470 01+1) 

nnm no 

. 2-(3-^ h+y7i -6- 7 x - jWl- [2-(hU7MD^ ?)V) * >5?J W - 1 H- 
-Y5^V[4, 5-b]tf U~7> 
5 HPLC (220 nm) ^ 97 X (£&#« 3. 71 #) 
MS (APCI+, m/e) 460 (M+l) 

mmmm 

2- (3-* h * is 7 x W -6-7 x - JU-l - [3- ( h U 7 flcT D ^ ^;U) ^ > *?) W -1H- 
-f 5^/ [4, 5-b] tfUS» 
10 HPLC (220 nm) *£g 97 % B#W 3. 75 #) 
MS (APCI+, m/e) 460 (M+l) 
172 

2-(3-/h+y7x-JW-6-7i 1- [4- ( MJ 7 P ^ 5 1 ; W > S?;W -1H- 
< 5 ?V [4, 5-b] If U 5? > 
15 HPLC (220 nm) ffig 98 I (^B^ffl 3. 78 #) 
MS (APCI+, m/e) 460 (M+l) 
173 

2-(3-* h+y7i-;V)-6-7i-;H-[4-(hiJ7MO^ h^5/)^>v;i/|- 
lH--f5^/[4, 5-b] tf U> ? > 
20 HPLC (220 nm) 98 X (^jf R# ffl 3. 84 #) 
MS (APCI+, m/e) 476 (M+l) 
1 74 

2- (3-* h*^ 7X-JW-1- (2-* 9-)W*.>*?)V) -6-7 x - ^-1H — f 5 W [4, 5-b] 
fcf U'7> 

25 HPLC (220 nm) 98 X («J#RfK 3. 65 #) 
MS (APCI+, m/e) 406 (M+l) 

# 

^160! 175 

■ 

2- (3-* > 7I-JW-1- (4-* J-)V1>P)V) -6-7 x~;i/-lH—f $ ^/ [4, 5-b] 
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HPLC (220 nm) MM 97 % (fiUf B#|iB 3. 72 #) 
MS (APC1+, m/e) 406 (M+l) 

mmrn 1 76 

l-(3,4-v ? ^5 1 ;^>^;i/)-2-(3-^ h+y7x-Jl/)-6-7x-JHH-^5^7 

5 [4,5-b]tfUv> 

HPLC (220 nm) 99 % (Uftmm 3. 95 #) 
MS (APCI+, m/e) 420 (M+l) 

Mmm 177 

l-(4-tert-7*9 1 ;^>> ? ;i')-2-(3-^ h^v^x-^M-^x-^-lH-f 5^/ 

10 [4,5-b]tfU^> 

HPLC (220 nm) ^100 % (&f#M4.20#) 
MS (APCI+, m/e) 448 (M+l) 
MMM 178 

l-<3-* h^->^>^;i/)-2-(3-^ h^~>7x-;i/)-6-7x-;i/-lH-1'5^V r [4, 5- 

15 b]tfUv> 

HPLC (220 nm) MM 99 X Bf Iffl 3. 71 ft) 
MS (APC1+, m/e) 422 (M+l) 
ij 179 



l-(4-^ b*zs^>¥)l)-2-(Z-* h^S/7x-;i/)-6-7xn;i/-lH-<5^l/[4, 5- 

20 b]k°U> ? > 

HPLC (220 nm) MM 97 % (ffig$WH«l 3.71 80 
MS (APCI+, m/e) 422 (M+l) 
H»J 1 80 

l-(3,5-v^ h^v^>v;i/)-2-(3-^ h^->7xn;i/)-6-7x^;i/-lH-f 
25 [4,5-b] fcT'J 5?> 

HPLC (220 nm) MM 98 % (ft$l$n3.62&) 
MS (APCI+, m/e) 452 (M+l) 
Wlll81 
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2- (3-* h + 9 s 7 x — ;P) -1 - (2- ~ h P ^ y -6- 7 x IH-f 5 ^/ [4, 5-b] 
tfUv> 

HPLC (220 nm) fc&g 99 X (ftftftPQ 3. 62 #) 
MS (APCI+, m/e) 437 (M+l) 
5 » 182 

2- (3-* h^5>7x-;0-l-(3-- h D^>^;W-6-7x-;|/-lH-< 5 ^/[4, 5-b] 
t!Uv> 

HPLC (220 nm) MS 95 % (Ummm 3. 52 #) 
MS (APCI+, m/e) 437 (M+l) 
10 mt&M 183 

2- (3-^ h * 1/ 7 x - ;W -1 - (4-~ h □ ^ y V)V) -6-7 x 5 [4, 5-b] 

HPLC (220 nm) 99 X (&&B#r B 1 3. 64 #) 
MS (APCI+, m/e) 437 (M+l) 
15 mt&M 184 

4-[[2-(3->< h^v7x-;i/)-6-7x-;i/-lH--f 5^7[4, 5-b] tf U v>-l--T )V\ 

* 

HPLC (220 nm) 93 X (&J#IM 3. 53 #) 
MS (APCI+, m/e) 417 (M+l) 
20 HHM 1 85 

i-[(i, r -k*7x-;i/)-2-<;M^;W-2-(3-^ h*v7x-;!/)-6-7x~;WlH- 

-i^yvtt, 5-b] tf u vy 

HPLC (220 nm) MS 96 % (GUtlTO 4. 00 #) 
MS (APCI+, m/e) 468 (M+l) 
25 »J 1 86 

l-[(l,r -k'7i^)-HJW^W-2-(3-/ h+y7x-JW-6-7x-;HH- 
-<5*V[4, 5-b] tf ijy> 

HPLC (220 nm) 99 8! («^TO 4. 10 #) 
MS (APCI+, m/e) 468 (M+l) 
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2-(3-^h^>7x n;w -1 - (1-^- 7 -6- 7 x Z=l^U-1H — f 5 ^y* [4, 5-b] 

• tf'Jv> 

HPLC (220 nm) MS 99 X 3. 94 ft) 

5 MS (APCI+, m/e) 442 (Mil) 
»] 188 

2- (3-* h * v 7 x -1- (2-^- 7 -6- 7 x - ;i/-lH-f 5 ^ V [4, 5-b] 

tfUv> 

HPLC (220 nm) US. 100 X (^Bfffi 3. 95 ft) 
10 MS (APCI+, m/e) 442 (M+l) 

1 89 

1- ^>Xk HU;i/-2-(3-^ b^>7x-;i/)-6-7xn;i/-lH-T S^V[4, 5-b]tf U 

vy • 

HPLC (220 nm) MS 99 % (Ummm 4. 04 ft) 

* 

15 MS (APCI+, m/e) 468 (M+l) 
HMf!ll90 

1 - (9H- 7 1/ >-9--T )V) -2- (3-p< h * is 7 x - ;« -6-7x~ ;MH~f 5^7 
[4,5-b]fc?U5?> 

HPLC (220 nm) MS 91 % 4. 06 80 

20 MS (APCI+, m/e) 466 (M+l) 
HJS09 191 

2- (3-* h + y 7 x " Jl/) -1 - (3-7 1 / + y ^ >y -6-7 x - jhlH-1' 5^7 
[4,5-b]tfUv> 

HPLC (220 nm) MS 99 % (&&mM 4. 07 #) 
25 MS (APCI+, m/e) 484 (M+l) 

% 192 

1 - (4-^ > *M Jlsl > 5W -2- (3-* h * > 7 x -6- 7 x n ;MH--f 5 *V 
[4, 5-b]fcTU5>> 

HPLC (220 nm) MS 97 X (ftftftM 3. 88 #0 
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V 

i 

MS (APCI+, m/e) 496 (M+l) 

* 

» 

4-[[2-(3-^h+y7x -6- 7 x -;WlH-f $ ?V [4, 5-b] tf U v >-l ->f ; W 

5 HPLC (220 nm) ffig. 90 X (#J#I$IB 3. 62 ft) 
MS (APCI+, m/e) 450 (M+l) 
HH^J 194 

[2-(3-* h4 1 '>7xn;W-6-7x-;WlHH'5^/[4,5-b]HU^>-l-f;W (7 

10 HPLC (220 nm) & 97 % (ftftlW 3. 71 #) 
MS (APC1+, m/e) 450 (M+l) 
^JKfcl 195 

2- (3-* h *~>7 x-;i/)-l-7 x^" v;W6-7 x-;i/-lH-< 5 [4, 5-b] tf 1) 5? > 
HPLC (220 nm) jffig 90 * (fi8#l$IBI 3. 62 ft) 
15 MS (APCI+, m/e) 420 (M+l) 

* 

«J 196 

l-(4-^D07xt'»V)-Z-(3-^ h^7xn;W-6-7xn;i/-lH-r$^/[4, 5- 
b]b°Uv.> 

HPLC (220 nm) ^ 100 56 (&Jf Pf Rfl 3. 82 #) 
20 MS (APCI+, m/e) 454 (M+l) 

197 

l-(4-^ h^->7itv;V)-2-(3-^ h^v7x-;W-6-7x-;i/-lH--T 
[4, 5-b] t!U^> 

HPLC (220 nm) $&& 99 X (#i#l$IBI 3. 65 #) 
25 MS (APCI+, m/e) 450 (M+l) 

4- [ [2- (3- * h * v 7 x n; W -6- 7 x n;l/-lH-< 5 *V [4, 5-b] tf U v >- 1 --f ; W 

HPLC (220 nm) fcfiglOO % (&ff 3. 55 #) 
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MS (APCI+, m/e) 445 (M+l) 
HJftM 199 

2- (3-^ h+y7x^l/)-6-7i-Jl/-l-[(E)-3-7i^Jk2-7'D^-;W-lH-< 5 
^7* [4, 5-b]b°U^> 
5 HPLC (220 nm) M8Z 99 X (&J$Rf W 3. 87 #) 
MS (APCI+, m/e) 418 (M+l) 
200 

i - [ (3, 5- v ^ 5P;i/-4-r v y ;w ;* -2- (3- * h ~> 7 x n;w -6-71^ 

— T 5 ^y[4, 5-b] H'Jy> 
10 HPLC (220 nm) MS 100 X (&8N$IHI 3. 38 #) 
MS (APCI+, m/e) 411 (M+l) 
aj 201 

i-x^;u-2-(3-^ h+i/7x - ;W -6-7 x-JMH-.-f 5 [4, 5-b] tf U 5>> 
HPLC (220 nm) MS 100 X (&j$9fW 3. 27 #) 
15 MS (APCI+, m/e) 330 (M+l) 
MMM 202 

l-(~>7D7°nt: 0 ;M^;i/)-2-(3-* h^y7x-JW-6-7x-JHH--f 5^/ 
[4, 5-b] tfU v> 

HPLC (220 nm) MS 97 % ffl 3. 54 #) 

20 MS (APCI+, m/e) 356 (M+l) 
£1609 203 

[4, 5-b] tfU>>> 

HPLC (220 nm) MS 100 X (^j#B#W 4. 15 #) 
25 MS (APCI+, m/e) 412 (M+l) 
«J 204 

i-r v7fjv-2-(3-^ h^v7x-;w-6-7xn;i^-iH--r s [4, 5-b] try ~7> 

HPLC (220 nm) MS 94 X (#*#« 3.61 ft) 
MS (APCI+, m/e) 358 (M+l) 



i 



tt 
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MM 205 

2- (3-* h^'>7x^;W-l-(4-^>^;W-6-7x^Jl/-lH-r$^l/[4,5-b]tfU 

HPLC (220 nm) mM 99 X (&&ITO 3. 68 #) 
5 MS (APCI+, m/e) 370 (M+l) 
«M 206 

4-[2-(3-* h^v-7x-^)-6-7x^;WlH-r 5 ^/[4. 5-b] M U 5»-l--f ;W 7* 

HPLC (220 nm) MS 100 X (&j#P#R3 3. 19 #) 
10 MS (APCH, m/e) 369 (M+l) 
HWJ 207 

2-(3-^ b^v7xz:;W-6-7xr:;i/-lH-r 5^V[4, 5-b] tru V> («#l l 
Oik&m (80 mg) , 2-tert-y^;K5/-2-> J X5 1 ;W75/-l,3-^^^;V-^ 
;UtKP-l.,3,2-5?T1f*X*U>flflt (PS-BEMP, 2. 2 mmol/g) (326 mg), N, N- 
15 5?pWWv>kk7S K (4.5. ml) 0Mi£Sfit 1 SMim 3-bfUi? 
JMfMD'J Fiim±t (52 mg) ^fiT££>K: 15 ^«Mbfc 0 -ETF, 

mnm 222 (D^mizm^xmrnv, 2- (3-* h^>7x-jw- 6-7x-;wi-(3- 

fc°U v;M^;W-lH-r5^V[4,5-b]tf'Jv> (67 mg, 65$) £#fc„ 
HPLC (220 nm) MS 98 % («3#P£Fh1 2. 68 #) 
20 MS (APCI+, m/e) 393 (M+l) 

*)v;\7^ p^mmm) m«u h^J 207 o^}c^i;t^toii 

Mm 208-213 ©{b^^^bfco 
l»J 208 

25 2-(3-^ h^v7x-;W-6-7x-;l/-l-(4-t°'J^^^)-lH-r5^/[4,5-b] 

HPLC (220 nm) MS 97 % («j#B#F^ 2. 60 #) 
MS (APCI+, m/e) 393 (M+l) 
«J 209 



> 



WO 03/045929 PCT/JP02/12264 

117 
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2- [ [2- (3-> h x n )V) -6-7 xx;p-lH-< 5 9V [4, 5-b] hf U ~7>-l~f ;W 

HPLC (220 nm) 'tfM 97 % (ffi&ftDQ 3. 67 #) 
MS (APCI+, m/e) 443 (M+l) 
5 MMffl 210 

2- (3-* h * v 7x-;W -6-7 x XJM- (^7 l/~;M-f )V*7M -1H--T 5 *V 
[4, 5-b] hf U v > 

HPLC (220 nm) iffi&81 X (#j#R#ISI 3. 28 
MS (APCI+, m/e) 399 (M+l) 
10 HMM211 

W,N-yI?JH-[2-[2-(3-^ h^v7x-;i/)-6-7x-;i/-lH-^ 5^/[4, 5-b] fcf 

y 5? >-i--f ;w x^;w t 5 > 

HPLC (220 nm) iffig 96 X (ffij#M 2. 64 #) 
MS (APCI+, m/e) 401 (M+l) 

15 $mntu 

2-(3-* h+'>7x-;i/)-6-7xX;i/-l-(2-tf^U^7X5 1 ;W-lH-rs^/[4,5- 
b]hfUv> 

HPLC (220 nm) 96 % («f$l^|ffl 2. 67 
MS (APCI+, m/e) 413 (M+l) 
20 H»J213 

2- (3-* h 7 xx;i/) -1- (2-^EJI/tJn U J JL^M -6-7 xX^-lH-'T 5 ?V [4, 5- 
b]tf'J~7> 

HPLC (220 nm) $£& 97 3! (&jtB#Hg 2. 59 #) 
MS (APCI+, m/e) 415 (M+l) 

25 mmm 214 

5-7*0 1-2- [ (E) -2- [4- ( h U 7 O * 7 x x;W If-iW ^ > 7^-^-t+ 
(#%0H4 (129 mg) , 7i-MD>S (171 mg) , jh7 

^(h'J7x-;^7^ »A°^v7A(0) (61 mg) , 2MmM^MJ7A?§ 
(1.05 ml) , h;i/x> (3.15. ml) , f h5bHD77> (1.05 ml) Ol^ 
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y> (3:1, v/v) tTRlc^KLfco « (MgS0 4 ) JSIt*; 



-M^> (1 : 6, v/v) T^ffiTSW#£«JEMbT*§&n*|gB&38#bT, 
5 5-7 x - J1/-2- [ (E) -2- [4- ( b U 7 ){,*■ d ;* 7 x rjtf It-JW * > l/* ^tf 
V*-;i/ (70 mg, 55 %) i«X^-^U->J;D¥?tia D 
l H NMR (CDC1 3 ) 6 7.18 (1H, d, J = 16.6 Hz), 7.34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, I = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v 1337, 1121, 1073, 829 cnf 1 
10 HPLC (220 nm) MS 97 % (fl^f^IKI 5. 37 ^) 
MS (APCI+, m/e) 366 01+ 1) 

■ 

* 

214 ©^(C2pDTOT©HM 215-219 0<fc£4&££j$l,&. 

ir 215 

15 5-7i-;h2-[(E)-2-7z -jHf-JW ^ > yttW—JV 
HPLC (220 nm) MS 93 % (#^f^ 5. 14 #) 
(APCI+, m/e). 298 (M+l) 
;JSM216 

2- [ (E) -2- (2, 4- v 7 )V* O 7 x ~ )V) X^~;i/| -5-7 x X )V1 > 
20 HPLC (220 nm) MS 100 8! (#&P#IW 5. 26 #) 
MS (APCI+, m/e) 334 (M+l) 
HJIM217 

5- (2- 7 U ;i/) -2- [ (E) -2- 7 x ZjUf-JW ^ > VttW—fr 
HPLC (220 nm) MS 97 % ($mmffl 4. 94 #) 
25 MS (APCI+, m/e) 288 (M+l) 
IIM 218 

5- (2- 7 U ;W -2- [ (E) -2- [4- ( h U 7)V* D ^ 3MI/) 7 i-JW Ir-iW ^ > 
HPLC (220 nm) MS 92 % 5. 19 #) 
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. MS (APCI+, m/e) 356 (M+l) 
HJ60!I219 

2- [ (B) -2- (2, 4- V y)l-tuyjL - )V) xf-iW -5- (2-7 U ; W ^ > I/*** 

HPLC (220 nm) tfift 100 % (i^Bt^ 5. 06 #) 
5 MS (APCI+, m/e) 324 (M+l) 
M#iJ 220 

5-^D ; E-2-[(E)-2-7x-JkXf-;H^> 1 /t^/-;i/ (###1 43 

■ 

W) (105 ig) , p-^ W~;P (45 ing) , ffl&lJVVA (97 mg) , WtfcMiU) 
(70 mg) , tTU5?> (1.5 ml) ©ffl^*ft7;k=f >ft«»t» 130 tHf 24 RIIS*^ 

*«c, *£& (MgS0 4 ) gfe, «£MJ£W*> »©4&S'>U*^;P*7A 
^DYh^77-f-H#U »X^;l/-^lJ-> (1:6, v/v) Tjgffl-r^Si^ 

*«JBE«» t t» £> n s ^ sat® u t, 5- (4- ^ 7 x / * v) -2- [ (e) -2- 7 

1- JHfx;W ^> 1 /t+it > ;-Jl' (69 mg, 60 X) H^WI/-^ 
15 •*+•><£ D ISM H„ 

'H NMR (CDCI3) <5 2.34 (3H, s), 6.92 (2H, d, I = 8.8 Hz)., 7.03 (1H, dd, J - 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8.4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7. 58-7. 63 (2H, m), 7.79 (1H, d, J 
= 16. 6 Hz) ppm 
20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 
HPLC (220 nm) %m 95 % (fiU#l#|R| 5. 30 #0 
MS (APCIf, m/e) 328 (M+l) 

mmm 220 (D^mzmcx^f^mmm 221-222 (D^m^%^tc 0 
25 mmm 221 

2- [(E)-2-7xX;i/XxX;i/]-5-[4-[4-(lH-l, 2, 3- h U 7 s S-)V-\-j)V) V^M 

HPLC (220 nm) 97 X 4. 76 #) 

MS (APCI+, m/e) 4.37 (M+l) 



♦ 

ft 

V, 
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■ 

5- [4- [4- (1H-1 , 2, 3- h U y M 7i/+y] -2- [ (E) -2- [4- ( h 

HPLC (220 nm) mM 100 % (ftftl$M5.00&) 
5 MS (APCI+, m/e) 505 (M+l) 
HJSfcl 223 

6-^D^-2-7x-;i/-lH-f 5 5-b] tfU >>> 3 <Dfc&m (90 

mg) , 7 x x;|/tf □ >1? (104 mg) , fh7^(hij7xZM77^»A7 
i^A(O) (38 mg) , 2 M^±hU^A« (0.82 ml) , fh7tKD77> 
10 (3.3 ml) <Dm&®*T)V3>fm* 85 < CT24^^^if^, StKx^;U 
-fh7tFD77> (3:1, v/v) tTfcfcSHBUfc. 

(MgS0 4 ) fife, M£MJE®£> M&^'J^M7^^D?h^77^-H 

#U IHRx^-^nn*;^—^^^ (1:1:4, v/v) 

MJEMUTf#e»n-5^^«LT, 2,6-v7xX^-lH-r5^VC4,5-b]k°U 
15 V> (20 mg, 22 X) 1k%Tc 0 2 DD*M-^^y-M D +TOII. 
HPLC (220 mO 'Mft 97.X (#«fl$R| 2. 78 #) 
MS (ESI+, m/e) 272 (M+l) 

^J 223 ©7j^tC^CT^T©|IMM 224~237 ©ft-g-#I^^Lfeo £ 
224 

2->i7 □^\4 1 '>;i/-6-7xX;i/-lH-r 5 *V[4, 5-b] tf U v> 
HPLC (220 nm) 85 % (figWfrM2.74$W 
25 MS (ESI+, m/e) 278 (M+l) 

6-(2-7Jl/^"D7i ~ ; W -2- 7 x x;U-lH--f 5 [4, 5-b] hfU5^> 
HPLC (220 nm) M$ 99 X (&^B#ffl 2.88 20 
MS (APCI+, m/e) 290 (M+l) 
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'MM 226 

2-5/ ? D ^\^~>;i/-6- (2-7;i/^ P 7 x~;W -1H-- T ^ ^/ [4, 5-b] tf U i? > 
HPLC (220 nm) US. 99 % (ftJ^fl^K 2. 79 ft) 
MS (APCI+, m/e) 296 (M+l) 

■ 

5 mmm m 

^-{\-iry^)V)-i-y^)V-m-^ 5^y[4, s-b] tf u 

HPLC (220 nm) US 100 * (^M 3. 18 #) 
(APCI+, m/e) 322 (M+l) 
»!! 228 

10 2-^^D^^-6-(l-^7^;i/)-lH--f 5^/[4,5-b] If Ui^> 
HPLC (220 nm) US 96 « (^Btra 3. lift) 
MS (APCI+, m/e) 328 (M+l) 
%MM 229 

2->^P^\+>';i/-6-(3-^ h^>7x-;i/)-lH~f 5^V[4,5-b]h:U> ? > 
15 HPLC (220 nm) US 100 3! (^^B#F^ 2. 83 ft) 
MS (APCI+, m/e) 308 (M+l) 
230 

6-(3-^ h+^7xn;i/)-2-7xn;WlH-r$^V[4, 5-b] tfU~7> 
HPLC (220 nm) US 100 !I5 (^j#B#F^ 2. 87 ft) 
20 MS (APCI+, m/e) 302 (M+l) 

&! 231 

2-v7 □^S/;i/-6-[3-(h U 7;i/^-P^^;W 7x^;i/]-lH-f 5^7[4, 5-b] tf 

HPLC (220 nm) M^ 97 % (^S#W 3. 13 #) 
25 MS (APCI+, m/e) 346 (M+l) 
HM232 

4- (2-7 x -;i/-lH—r ^ TV [4, 5-b] t! U ~7 >-6-f )V) ^>7-h U ^ 
HPLC (220 nm) US\W % (^0#F^ 2. 87 #) 
MS (APCI+, m/e) 297 (M+l) 
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233 

4- (2-># d ^z/fr-m-j s y v [4, 5-b] tf u v 5 >-6--r *>y- h u 

HPLC (220 nm) ij&g 99 * (^B#^ 2. 71 #) 
MS (APCI+, m/e) 303 (M+l) 
5 mV&M 234 

6-[4-(^^x;i/^-;i/) 7xn;i/]-2-7x-;i/-m-r 5 ^V[4, 5-b] tf u v> 

HPLC (220 nm) US. 80 ft (ffijfBfP^ 2. 58 #) 
MS (APCI+, m/e) 350 (M+l) 
H;S!#I 235 ' 

10 2-i/^o^><;i/-6-[4-(^^;i/x;u^n;w ^x^W-iH-ra^/^.s-b] tfu 

HPLC (220 nm) 96 % (&mm% 2. 48 #) 
MS (APCI+, m/e) 356 (M+l) 
MMM 236 

15 6-(2-7;l/^D7x-;i/)-2-(2-^-75 1 ;W-lH-r5 37V[4 ) 5-b] tf Uv> 
HPLC (220 nm) ^ 98 % (&j$M 3. 34 #) 
MS (APCI+, m/e) 340 (M+l) 

mmm 237 

2-(2-^:7^)-6-7xX;i/-lH-^ 5^\/[4, 5-b] tf U 5?> 
20 HPLC (220 nm) » 100 8! (^^3.21^) 
MS (APCI+, m/e) 322 (M+l) 
238 

fi-^D t-2-7 i^JHH-^ $ [4, 5-b] If 'J y > (#f M 3 Oft^tl) (90 
mg) , 2-(hU7*^X^-;i/):7^> (305 mg) , y?noh*X(h'j7x-M 
25 X7^»A°^v'7A(II) (23 mg) , N,N-y^fWA7$ K (4 ml) 

®*7)l3>%m* 80 t)T 24 B#P^#?Ii? tz&, 7jcte£^ I^X^-^rb 
7tHn77> (3:1, v/v) T&fcBLfco «Jl£7Kife, ^ (MgSOJ ^ 



^-^□d.*M-a*1+> (1:1:4, v/v) T^ffiT5®#£*$J8E*§iif LT# 
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&n*»*Siftttl/T, 6-(2-7U;W-2-7xn;WlH-<$^/[4,5-b]tfUS?> 
(49 mg, 57 H5) 
HPLC (220 nm) MS 100 % (ftftftHQ 2'. 66 
MS (APCI+, m/e) 262 (M+l) 

mmmmtLT^mi 3, n, 16 (Dit&mt&mo h u ttvzxit&fo&m 

IdftU 238 CD^felc2pCTOTOH»J 239~241 



360! 239 



10 2->7 D'\4 t ^;W6- (2-7 U ;W -1H-- f 5 [4, 5-b] tf U *J> 
HPLC (220 nm) MS 99 X 2. 57 #) 

MS (APCI+, m/e) 268 (M+l) 
W&m 240 

6- (2-7 U;W-2-(2-^75 t ;W-lH-^r 5^V*[4, 5-b] tf U v> 
15 HPLC (220 nm) MS 98 X (##P#IHJ 3. 18 #) 
MS (APCI+, m/e) 312 (M+l) 
241 

2-(2-^-7^;W-6-(2-^xn;w-iH--r 5 ^y*[4, 5-b] tf U s?> 

HPLC (220 nm) MS 99 % (fly#B#IS 3.31 #) 
20 MS (APCI+, m/e) 328 (M+l) 

©£JfiM 242~254 OflJ&'to&'&riGLfc. 
»M 242 

o ^e-2- (3-^ h * 7 x-jw ^ > y*3-=H+V-;P 

25 HPLC (220 nm) MS 97 % (ftftftlR) 4. 85 #) 
MS (APCI+, m/e) 304 (M+l) 
«01J 243 

6-7 □ =e -2- (2-^ 7 ^ > i/^-^U- v*-^ 

HPLC (220 nm) MS 95 % (ft&ftDQ 5. 41 #) 
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MS (APCI+, m/e) 324 (M+l) 
MMffl 244 

HPLC (220 nm) MS 99 X (#j#l$IHl 4. 83 #) 
5 MS (APCI+, m/e) 274 (M+l) 
H«J 245 

6-7* □ ^-2- (3-^ 3^7 x - ^ > >/:**-i+V-;i/ 

HPLC (220 nm) MS 97 % (£&# PtF* 1 ] .5. 12 #) 
MS (APCI+, m/e) 288 (M+l) 
10 M#I246 

6-7 a t-2- (4-^ h * i/ 7 x ~; w ^ > 

HPLC (220 nm) MS 98 % (&8fP#Fa1 4. 8 1 #) 
MS (APCI+, m/e) 304 (M+l) 
247 

15 6-7* Dt-2- (3, 4- V* h*'>7 l-W ^ >^i+\/-JV 
HPLC (220 nm) MS 95 X (^B#^ 4. 50 #) 
MS (APCI+, m/e) 334 (M+l) 
H»248 

6-7*0^-2- (2-* h^v7x-;i/)^>y^++7-;i. 

20 HPLC (220 nm) MS 99 X (&f#B#P^ 4. 41 #) 
MS (APCI+, m/e) 304 (M+l) 
HJfifll 249 

6-7 o t -2- (3, 4, 5- h U ;* h * -> 7 x n; w ^ > 7**++ V*-;P 

HPLC (220 nm) MS 99 % (&ff W 4. 57 #) 
25 MS (APCI+, m/e) 364 (M+l) 
&fi&0l 250 

6-7P ; e-2-(3-7;^D7x^:;u)^>7^+++7-;i' 

* 

HPLC (220 nm) MS 96 % m&mm 4. 95 ft) 
MS (APCI+, m/e) 292 (M+l) 
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'MM 251 

6-7*D ^-2- [3- ( h U 7 )Vt U * ^)V) 7 x =-M * >7* 
HPLC (220 nm) MS. 99 % (££j# mm 5. 23 ft) 
MS (APCH, m/e) 342 (M+l) 

5 mmm 252 

t 

6-^0^-2- [3-( h u tvm-d;* h+ 7x^;W^>y 



HPLC (220 nm) 



100 % (^fP#Fb1 5. 30 ft) 



MS (APCH, m/e) 358 (M+l) 
»J 253 



10 3-(6-:/D^>V^1ty-;V-2--f ;W^>X75 K 
HPLC (220 nm) Jfcg 98 X (^JtBtFsl 3. 65 #) 
MS (APCH, m/e) 317 (M+l) 
HJ&tfiJ 254 

15 HPLC (220 nm) ^99 25 O&jfRfHa 5. 71 ft) 
MS (APCH, m/e) 346 (M+l) 



!l 255 



3-(6-7*P^>V^*1^/-;i'-2-^;i/M>X7=- H (»M 253 ©fl^tl) 
(1.09 g) , t°Uv> (0.41 g) , N,N-y^fJ^M75 F (20 ml) 

20 £:**+mj o u h (o. 52 g) & o tJTSlTbfc. o •ct 50 ^m^*fl^ 

MWzK, *T«#ciJ|-# U (MgS0 4 ) jtlilftL 

t> 3-(6-7*D-e^>^+^/-;W2-r;w^>^/-hu;i/ (949 mg, 92 ») * 

25 'H NMR (CDC 1 3) 6 7.53 (1H, dd, J = 8. 7, 1.7 Hz), 7.64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7.7, 1.5 Hz), 8.45-8.53 (2H, m) 



ppm 

IR (KBr) v 2232, 1333, 804 cm 



-! 



HPLC (220 nm) *fii£ 98 X (fcWftfffl 4. 57 ft) 
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MS (ESH, m/e) 299 (M+l) 

(DmMM 256-266 <Dik&y!)&&f&Lfz a 
H3S#I 256 

6-7 P ^E-2- [3- [ ( h U 7 )V* U * ft]7x ~)V\ ^ > y^+h/-;!, 
• HPLC (220 nm) m& 98 X (ftftftM 5. 42 #) 
MS (APCI+, m/e) 374 (M+l) 
III 257 

« 

6-7* O ^6-2- [3- y)V-t 0-5- ( h U 7 □ ;* J-)V) 7x"JW^ * /— )V 
HPLC (220 nm) SjSfi^ 100 % («Jf RfK 5. 28 
MS (APCI+, m/e) 360 (M+l) 
HHM 258 

6- 7 o qe-2- (3-x h ^ v 7 x - ;i/) ^ > y*^i+ 

HPLC (220 nm) « 100 % (&mmm 5. 13 ft) 
MS (APCI+, m/e) 318 (M+l) 
^MM 259 

2-[3, 5-tfx ( h U 7;i/^-a^^;i/) 7x-;W-6-7o ; E^>y;f ^y*-;p 

■ 

HPLC (220 nm) US. 100 * (£^1$ fcl 5. 48 #) 
MS (APCI+, m/e) 410 (M+l) 
• HJSM260 

HPLC (220 nm) M^lOO % («^Bf ffl 5. 07 ft) 
MS (APCI+, m/e) 310 (M+l) 
H»J 261 

6-7 □ =E -2- (3- 7 x y * 5/ 7 a: ~ ; W ^ >V**W-)l 
HPLC (220 nm) i«100 % («£pfM5.46#) 
MS (APCI+, m/e) 366 (M+l) 
HS£#I262 

6-7P ^E-2- (5-* TJV-2-^JL-)V)OVt^^/-)l 
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HPLC (220 nm) US. 99 % (ftSMSflfl! 4.91 
MS (APCI+, m/e) 294 (M+l) 

mmm 263 

5 HPLC (220 nm) iftft 99 X 4. 92 #) 

MS (APCI+, m/e) 314 (M+l) 
M#I264 

2-(i-^>^t7i>-2--f;i/)-6-^n ; e^>^t^-Jl' 

HPLC (220 nm) M^97 % a&SH^fSl 5. 31 #) 
10 MS (APCI+, m/e) 330 (M+l) 

mmm 265 

6-(6-ya^> v /^tty-;w2--f u > 

HPLC (220 nm) 97 X («Pf PiU 3. 40 #) 



15 



MS (APCI+, m/e) 325 (M+l) 
HJSfl 266 ' 

6-7*P^-2-(3-- b D7i^JW^>yW^;V 
HPLC (220 nm) 99 X (ft^M 4. 70 #) 
MS (APCI+, m/e) 319 (M+l) 



"4 267 



20 6-^ O (3-r h a 7 x ZJV) ^ > ^/^^^y- Jl' (MMM 266 (Dfc&M) 
(5.96 g) , M:fc~v5-)l (ID (204 mg) , (100 ml) , f h5t 

|^P77> (100 ml) (DU^^m^t^mi-h^^A (2.12 g) £0 tT^ 
UToiP^fco O^TIO^, 1 PtW^^Iiffcl^ SJfeg-B-^^M 

^x^;HrJ4ttSLfc 0 W^/i^TK^, (MgS0 4 ) » JgftEWfflg 

25 ft, iSI^ESSU ^llttbt, 3-(6-^D^^>y^^7-;!/-2-< 
;P)7-U> (4.46 g, 83 30 

'H NMR (CDC 1 3 ) 6 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8.5, 1.9 Hz), 7.54-7.64 (2H, m), 

p 

7.74 (1H, d, J = 1.8 Hz) ppm 



♦ 
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1R (KBr) v 3206, 1456, 1335 cnf 1 

HPLC (220 Mi) US. 85 % (#J$I5W 3. 28 #) 

* 

MS (APCH, m/e) 289 01+ 1) 
Mt&M 268 

5 Z-^U^>V^^V-)V-2--()V)7^) y mm 267 

(925 mg) , h«JX^Jl/75> (390 mg) , rh7kFP77> (35 il) . « 
\Z7tt)V>7 D U H (276 ig) SM^Jn^lfc. Sit 1 H#(HJ*>#©i?fcSk fit 
fcfi'&tt @^Mx5 1 ;l'-xh^kFa7^> (3:1, v/v) TfifttBLfc. 

N *, »MW7i<, *TJEfcife»U tgjft (MgS0 4 ) 

10 «JEE§SU M^^«UT, N- [3- (6-7*P > 7t+1)-y-Jl'-2-'f Jl/) 7 1 
:=JV]7-feh75K (923 mg, 87%) 

] H NMR (CDC 1 3 ) 6 2.24 (3H, s), 7.34-7.39 (1H, m), 7.45-7. 53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cm" 1 

HPLC (220 nm) US. 86 % (UWVZffl 4. 00 #) 
MS (ESI+, m/e) 331 (M+l) 

. 268 (D-zmzmvT&rFogmm 269 (Dik&m&Sf&Ltz, 

20 MJ&W 269 

N-[3-(6-7*D ; t^>y^ij-y-;v-2-r;i/) 7i-;W^>X75 F 

HPLC (220 nm) MS 89 % («J#NrM 4. 72 #) 
MS (ESI+, m/e) 393 (M+l) 
MH&W 270 

25 3-(6-^0 ; E^>V^i+-y-;i/-2-r;i/) 7-U > (MMM 267 ®fc<&4&) 

(925 mg) , hUX^;P75> (490 mg) , 4-y^fJl/75/lf l Jy> (39 mg) , 
fh7tFD77> (35 ml) ©^}C^^>X;i/*x;i/^DU H (440 mg) £^ 

m&Ltco mmm&i n m, *. *Tis&»u (M g so 4 ) 
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3c U 8^5«LT, N-[3-(6-ya^E^>y^-y-y-;l/-2- 



• -fJ!/)7i-JW^^>XM>75H (686 mg, 58 SO It^X^-A 

'H NMR (DMSO-de) <5 3.07 (3H, s), 7.44-7.48 (1H, m), 7.55-7.63 (2H, m), 
5 7.79 OH, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, m), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 

HPLC (220 nm) ffife 93 % (UmmWl 4. 10 #) 

MS (ESI+, m/e) 367 (M+l) 

10 mmm 271 

Z-(§--?U^>^-**W-)V-l-1 )V) 7-U> (H»J 267 (Dik^m) 
(925 mg) ©tfUv> (15 ml) gSI:^Vy7>IXf^ (680 mg) 

&ux* zmmfrgm^tcik. s.mu^^^zm€. isi^-fh^ 

tFn77> (3:1, v/v) TftilfcBLfco « l N i^, 7k, MfiWzjc, 



15 7kT«»U |g& (MgS0 4 ) il&WSU IS^SrMbT, N-[3- 
(6-7*nt<>^+tV-il/-HiW 7x-JW-N' -X^JVgi (986 mg, 

86 %) zmtco 

'H NMR (DMS0-d 6 ) 6 1.09 (3H, t, J = 7.2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5.5 Hz), 7.40-7.60 (3H, m), 7. 70-7.78 (2H, m), 8.12 
20 OH, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm" 1 

■ 

HPLC (220 nm) «92 % (^B#W 4. 10 #) 
MS (ESI+, m/e) 360 (M+l) 
UStfitfil 272 

25 6-7Dt-2-(3-^ h+'>7xXJW^> > /W i /-iV (MMM 242 <Dft&Q$) 
(19.45 g) C^DO^A (800 ml) MtElft^ 1 )! (100.05 g) £ 0 V, 

^30#IHl)&>#iBif&*& ^DD*M-fh7kHD77> (4:1, v/v) T 
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iifflLfc. ^mm&fcfa mm (Mgso 4 ) «£mjew*u mgkzmwvx, 

3- (6-^ P > 7t +ij-!/-;h2-^ Jl/) 7 x y - JV (16.46 g, 89 %) 
'H NMR (DMSO-ds) 6 7.03 (1H, ddd, J = 8. 2, 2.4, 0.9 Hz), 7.41 (1H, t, J = 
7.9 Hz), 7.54-7.65 (3H, m), 7,75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
5 1.8 Hz), 9.95 (1H, s) ppm 

IR (KBr) v 3094, 1460, 1300 cm"' 
. HPLC (220 nm) mS. 97 3! (&J#M4.14#) 
MS (APCH, m/e) 290 (M+l) 
273 

10 l-{b-7u^<>V***rV-)V-2-<1 )V) 7x.J-)V C$mm 272 

(1.02 g) ©NJ-y^WMTSH (6 ml) mWZ 2-3-H7 P DA°> (0.68 
g) t$mt)V?& (0.63 g) £50 'CTilDA, 50 1. 5 B#f B ^^®-i±Tco 2- 
3-HyDA°> (0.34 g) <h^m^U^A (0.31 g) SrSiiDU 50 "CT^^^l 

15 i, v/v) Tttaibfco «i^7ic^, (Mgso 4 ) mmzM&g^ asm 

*isV%¥M7&Z?U'?b?77y(-\zms. »X^;i/-^\^rU-> (1:20- 
1 : 6, v/v) .T8fflTSH#&«JE*fi&UT\ 6-7o ; E-2-(3-fV7'D7l?4 1 '>7i 
^W^OV^-^rU-y-;!/ (896 mg, 77 X) 

'H NMR (CDC1 3 ) 6 1.39 (6H, d, J = 6. 2 Hz) , 4.69 (1H, sevenplet, J = 6.0 
20 Hz), 7.08 (1H, ddd, J = 8.4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (1H, d, 

J = 8. 8 Hz) , 7. 73-7. 82 (3H, m) ppm 

IR (KBr) v 2975, 1557, 1265 cm"' 

HPLC (220 nm) MS 100 % (fiy$B#H! 5. 30 #) 

MS (APCI+, m/e) 332 (M+l) 
25 »«ilT»J 272 <Dfc&mt&m<D7)\'*)W\y'( K*jH£SftU 

mmm 273 (D^mzm vxsxTommM 274-279 oit^^^vtto 
mmm 274 

6-7* □ ^e-2- [3- */)vtt 9 S) ? x ^ > 7*+-tf-y-;i/ 

HPLC (220 nm) ®M 99 X (fiy$l$IRI 6. 33 #) 
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MS (APCI+, m/e) 374 (Mil) 
MUM 275 

6-7* D [3- (3-^ 9^1/7 h 7i^JW ^ >7:t*1+7-;i/ 
HPLC (220 nm) MM 98 * (^B#Fb1 5. 90 #) 
5 MS (APCI+, m/e) 360 (M+l) 
HJSM 276 

6-7d [3- ( zs $ u ^ >^;i/^-^ 7 xn;W ^ > i/^-tr v*-;i/ 

HPLC (220 nm) 100 % (^M 5.75 #) 
MS (APCH, m/e) 358 (M+l) 

10 mmm 277 

* 

6-7D.^-2-[3-(i^D-7°ntfj|/* h^-»7x-;H^>y^ity";i/ 

HPLC (220 nm) mM 99 £ (^^5.29^) 
MS (APCH, m/e) 344 (M+l) 
«M 278 

15 2-[3-K>v;i/^^» 7x^JW-6-^nt^>^^i+^^ 
HPLC (220 nm) 100 % (&*#I$F*g 5. 41 #) 
MS (APCH, m/e) 380 (M+l) 

mmm 279 

[3- (6-7D > , /t^i+ i /-^-2-'f 7 1 / + y] ii tert-7?Ml/ 
20 HPLC (220 nm) US. 100 SK (£^1^5. 12 #) 
MS (APCH, m/e) 404 (M+l) 

mmm 2 so 

C3-(6-7D ; E^>y^1+y*-;i/-2-f;i/)7xy^r'>]@m tert-T^I/ (MM 
M 279 ©{b-&#J) (2.22 g) ©fh7tH077> (10 ml) BMz 4 N iftft- 
25 Itmx^ (50 ml) 2 BtW^^^Yco «^ti^7K^a€, 

lfifJhjF7kFn77> (3:1, v/v) T$ffiL7co WM£7j<^ fgjft 

(Mgso 4 ) ^^Mffisst, ei^mu, [3-(6-7D^>7;t*-t>-v* 

-7l/-2--f ;i/) 7 x / » (1.27 g, 66 30 rh7kKn77>-S 

* 
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'HNMR (DMSO-cg 6 4.83 (2H, s), 7.19-7.25 (1H, m), 7.50-7.64 (3H, m), 
7. 76-7.80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cm" 1 
HPLC (220 nm) iftg 99 X (fiU#l$IB! 4. 06 #) 
5 MS (APCI+, m/e) 348 (M+l) 
'Mm 281 

[3-(6-yp ; E^>\/^-^-y- s /-;i'-2-r;v) 7x;^>]ffn (hj&^j 28o©fb£ 

I) (1.17 g) §Th7tHD77> (35 ml) fc»#U t^UMa'JH 
(0.51 g) iN,N-y/fJ^M75F (15 ul) ^M^iDX-fco &MX2mffl 

7kFn77> (11 ml) 40 X ^W5>7Kjga (9 ml) £0 rt? 

HD77> (3: 1, v/v) T$ffiLfc„ W$SS£*ft> (MgS0 4 ) 

15 /^^-N-^WthTSH (1.16 g, 96 X) 

•HNMR (CDC1 3 ) 6 2.95 (3H, d, J = 5.0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J - 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J = 8.0 Hz), 7.76-7, 80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppi 
IR (KBr) v 3330, 1678, 1055 cnf 1 

20 HPLC (220 nm) « 100 % (fiySRSMSI 3. 98 #) 
MS (APC1+, m/e) 361 (M+l) 

■mm 273 oyfimzmcTwrommm 282-284 ©flj&*£-&j5£b&. 
mm 282 

25 6-^D ; E-2-(3-(2-^ h^>X 3L=.)V)^> s /^r^V-)V 
HPLC (220 nm) US. 98 X (ft&ftlH) 4. 65 #) 
MS (ACPI+, m/e) 348 (M+l) 
WMM 283 

4-(3-(6-^D^>^^y-;W2-r JV)7x/ *>-) 7* >- h U )V 



» 
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HPLC (220 nm) MS. 98 X (fiHWM 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 
$mm 284 

6-^P ; E-2-(3-(2-tMU;xh+ $/) 7i-JW^> 7**1t 7*-;i/ 
5 HPLC (220 nm) |$g99 X (GHtBSig 3. 30 #) 
MS (ACPI +, m/e) 403 (M+l) 
fflJBttRtbTlMMI 46-51 ©fc£*£#a©#n>I££SlSftU &6fffl| 

1 (D^CTDTOTCHliM 285-302 ©fb^t/^fi£bfc 0 
D TS^^fe £ Wi*> U # 7 A 2 P T h ^ 7 7 -f - 1- J: -5 MS L&„ 
10 MMM 285 

2-(3-^^;P7 i-JW-6-7 xn;WlH--f 5 ^7[4, 5-b] fcf U ~7> 
HPLC (220 nm) Jfi&lOO % (ftJWIBn.U$» 
MS (APCI+, m/e) 286 (M+l) 
286 

15 2-(3-Xh^F->7x-;i/)-6-7x-;WlH-f 5 ^ V* [4, 5-b] tf U v> 
HPLC (220 nm) « 96 % (ffi$mffl 3. 27 #0 
MS (APCI+, m/e) 316 (M+l) 
HlfSj 287 

6- 7 x n;i/-2- (3-7°D 7 x -1H— f 5 ^ y* [4, 5-b] kf U V > 
20 HPLC (220 nm) 97 X ({S&Ptff 3. 49 #) 
MS (APCI+, m/e) 330 (M+l) 
288 

2- (3 — T V7 0 D^+y7x-JW-6-7x i -JHH-'f 5^7 [4, 5-b] tf U 5» 
HPLC (220 nm) 98 % (UWmffl 3. 40 #) 
25 MS (APCI+, m/e) 330 (M+l) 
MMM 289 

2-(3-7h^>-7x-;i/)-6-7x-;i/-lH-r5^7[4,5-b]k°U^> . 
HPLC (220 nm) mm 98 % (Gkmmffl 3. 68 #) 
MS (APCI+, m/e) 344 (M+l) 
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■ 

t 

290 

2- (4-* JK>yJW-6-7x-JHH--f 5y>;[4, 5-b] HU y > ■ 

HPLC (220 nm) tf& 99 % (ft&RIHJ 3.19 
MS (APCI+, m/ej 330 01+ 1) 
5 HJ609 291 

6- (2-7)V-*U 7 x~JI/) -2- (3-/ J-)V7 i-iW -lH-< 5 ^ V [4, 5-b] tf U 5?> 
HPLC (220 nm) ®M 99 X (#&R#ffl 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 
292 

1 0 2- (3-X h+y7i I/) -6-(2-7JWD7x n;W -lH-f S ^/ [4, 5-b] tf U V > 
HPLC (220 nm) ftg 100 % (fi^M 3. 38 #) 
MS (APCI+, m/e) 334 (M+l) 
HiSM 293 

6-(2-7;i/^D7x^;V)-2-(3-yP^^r'>7x-;W-lH--r 5^7 [4, 5-b] tf U 5? 
15 > 

HPLC (220 nm) fcfcjg 99 X (ftttftffl 3. 60 #) 
MS (APCI+, m/e) 348 (M+l) 
MffiM 294 

6-(2-7M07i-;W-2- (3--f yyD*+->7i -)!/) -1H--T 5 ^/ [4, 5-b] \L 
20 'Jy> . 

HPLC (220 nm) t&ft 98 * (ffi^pl^K 3. 50 #) 
MS (APCI+, m/e) 348 (M+l) 
n\ 295 

2-(3-7h=^y7x -;W -6- (1-7)),* □ 7 x -lH-< 5 M [4, 5-b] tf U > 
25 HPLC (220 nm) IjS&g 99 X (Wfitf^ 3. 79 #) 
MS (APCI+, m/e) 362 (M+l) 
H»J 296 

6- (2-7 D 7 x ~ )V) -2- (4-* h3rV-3-^ ?)W*>z?)V) -1H — T 5 [4, 5-b] 
tf U i?> 



* 
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HPLC (220 nm) 98 % (UWmm 3. 25 #) 

■ * 

MS (APCI+, m/e) 348 (M+l) 

6-(2-7 U;i/)-2-(3-^5 L ;i/7xn;0-lH-1'5^/C4 > 5-b] tfU $» 
5 HPLC (220 nm) MS 99 % (UWmm 3. 03 #) 
MS (APCI+, m/e) 276 (M+l) 

mmm 298 

2-(3-X h^y7i^)-6-(2-7 VM-lE-i 5^Vt4, 5-b] tTU 5?> 
. . HPLC (220 nm) «&£ 94 « (&&&f K 3. 20 #) 
10 MS (APCI+, m/e) 306 (M+l) 

■ 

HHM 299 

6-(2-7U;W-2-(3-yD^->7x-;W-lH--f 5^/[4, 5-b]t?U^> 
HPLC (220 nm) MS 95 X (Um&fffl 3. 43 #) 
MS (APCI+, m/e) 320 (M+l) 
15 MM 300 

6- (2-7 U ;W -2- (3--f V y O i/ 7 x n ;|/) -lH--f 5 [4, 5-b] If U ^ > 
HPLC (220 nm) 95 % (&f#B# FhI 3. 34 #) 
MS (APCI+, m/e) 320 (M+l) 

MM 301 

20 2- (3-7 7 xn;i/) -6- (2-7 U ;V) -1H-- T 5 ?V [4, 5-b] tf U v> 
HPLC (220 nm) tfift 96 !& («Bf ^ 3. 66 #0 
MS (APCI+, m/e) 334 (M+l) 
IIM 302 

6-(2-7U;U)-2-(4-^ h^v-3-^^;^>v;i/)-lH-r5^l/[4, 5-b] t?y 
25 HPLC (220 nm) « 96 % (^Rf m 3. 06 #) 
MS (APCI+, m/e) 320 (M+l) 

mmmntLT^mw i, 10, 15, 23 ©fb^<h#g'©^D>^£®:MiRu 
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mmm 303 

2- (3, 4- i? * h * 2/^ > W -6- [ (E) -2- 7 x rjUf-JW — 1H — 1* $ ?V [4, 5-b] 
5 t!Uv> 



10 



HPLC (220 nm) 



100 X (&&B#|?g 3.17#) 



MS (APCI+, m/e) 372 (M+l) 

mmm 304 

2- (y x 7 -6- [ (E) -2-7i^Hr^W -1H-- f 5 W [4, 5-b] t? U V , 

> 

HPLC (220 nm) MS 99 X (&Jf B#PpO 3. 46 . 
MS (APCI+, m/e) 328 (M+l) 
i«i 305 

i 

i 

2, 6- tfX [ (E) -2-7 x - ;Hr-JW -1H-- T 5 ^1/ [4, 5-b] tf U 5? 



15 HPLC (220 nm) MS 98 % (Ummm 3. 45 #) 
MS (APCI+, m/e) 324 (M+l) 

mmm 30 6 

6- (2-7ir^;i/7 x n;U) -2- (3-* h * -> 7 x ~;U) -1H-- f 5 £V [4, 5-b] kf U > 
HPLC (220 nm) MS 93 X (&J#P#ffi 2. 97 3) 
20 MS (APCI+, m/e) 344 (M+l) 

mmm 307 

6-(2-7tf)k7x-;i/)-2-(3,4-y^ h*->"S>$WMH->r 5 [4, 5-b] t?U 

HPLC (220 nm) MS 91 % 2. 76 3) 

25 MS (APCI+, m/e) 388 (M+l) 
»M 308 

6-(2-7-b^;i/7x-;|/)-2-(7xy + v^^;i/)-lH-r 5yV[4, 5-b] tf >J >?> 
HPLC (220 nm) MS 98 % (&mmm 3. 05 #) 
MS (APCI+, m/e) 344 (M+l) 



a 
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• MUM 309 

6- (2-7 W;V7 x ~)V) -2- [(E) -2-7 x^Xx-^-lH-^ 5 [4, 5-b] tf U 

HPLC (220 nm) MS 90 % (£&#« 3. 04 #) 
5 MS (APCI+, m/e) 340 (M+l) 

mum MO 

2-(3-^h^->7x^) -6- (3- tf U SW) -1H--T [4, 5-b] tf U 5? > 

HPLC (220 nm) MS 92 X (#J|P# M 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 
10 Mj&MZU 

2- (3, 4-7 * h * > -J)V) -6- (3- tf U V)V). -1H-- T 5 [4, 5-b] tf U ~7 > 
HPLC (220 nm) MS 95 X TOSHf 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 
tBfStlRt LT##M 52~59 Ofl5*&#Ii:*«0#D>|ft&aciaWib, Mfi 
15 1 O^fcJpDTJ^ToHJfiW 312^335 bfc. -tCBS, 

HI£#I312 

2- [3- ( ->;l/t + 7 x -6- 7 1 ->-lH-f S^/tt, 5-b] tf U v> 
HPLC (220 nm) MS 99 X (##B#ig 4. 07 #) 
20 MS (APCI+, m/e) 372 (M+l) 

2-[3-(3-7r-M^~» 7xx;W-6-7xX;i/-lH-< ^ % /[4, 5-b] tf U V> 
HPLC (220 nm) MS 99 X 3. 56 ft) 

■ 

MS (APCI+, m/e) 342 (M+l) • 
25 HMM314 

2- [3- (3-* h*v) 7 xn;i/]-6-7x^;i/-lH— T 5 yVU, 5-b] tf U ~7> 
HPLC (220 nm) MS 97 X (ftftftM 3. 86 #) 
MS (APCI+,* m/e) 358 (M+l) 
III 315 



ft 
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2-[3-(^^>^;i/^'»7x-;i/]-6-7x-;|/-lH-r5^/[4,5-b] h°U> ? > 
HPLC (220 nm) MS 99 % (UWmm 3. 89 #) 
MS (APCH, m/e) 358 (M+l) 

5 2-[3-(->^D^->;i/^ h^v)7xn;i/]-6-7x-;i/-lH-f 5 ^7 [4, 5-b] tf U 

J 
* 

HPLC (220 nm) MS 97 % (fttfftlRI 4. 11 #) 
MS (APCH, m/e) 384 (M+l) 

iin 317 

10 2-[3-(>'7 P^>^:t*-» 7x-;W-6-7xn;i/-lH-^ $ yy*[4, 5-b] tf U V 

y 

■ 

HPLC (220 nm) MS 99 X ' (ftftftlll 3. 69 30 
MS (APCI+, m/e) '356 (M+l) 
318 

15 6-7 x~;|/-2- [3- (2-7x-JH h * v) 7i-JW -1H-- T 5 ^/[4, 5-b] tf U ^> 
HPLC (220 nm) MS 98 % 3. 81 #) 

MS (APCH, m/e) 392 (M+l) 
^fflffll 319 

2-(3-X H^r^7x-;U)-6-7x-;P-lH— T 5 ^V*[4, 5-b] tf U >>> 
20 HPLC (220 nm) MS 96 % i&Wmffl 3. 33 #) 
MS (APCH, m/e) 300 (M+l) 
MMM 320 

6- (2-7 M P 7 x - Jl/) -2- [3- -» 7 x - )V\ -1H--T 5 ^ V* [4, 5-b] 

tf'J-7> 

* 

■ 

25 HPLC (220 nm) MS 98 % (fi^P^ 4. 18 #) 
MS (APCH, m/e) 390 (M+l) 
Mt&ffl 321 

2- [3- (3-7f-^t+ V) 7 x -;i/| -6- (2-7;M" P 7 x-;W -1H--T $ [4, 5- 
b]tf'Jv> 
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HPLC (220 nm) MM 100 % ($i#Pf Pel 3. 66 #) 
MS (APCH, m/e) 360 (M+l) 
^MM 322 

6-(2-7;i/^n7x-;i/)-2-[3-(3-^5^;^ 7x-;i/]-lH-f 5 ^7 [4, 5- 

5 b]HUy> 

HPLC (220 nm) $&& 98 % (&Wmm 3. 97 #) 

r 

MS (APCH, m/e) 376 (M+l) 
!l 323 

6-(2-7Mn7x njl/) -2- [3- y^lltt ~» 7 x - )V\ -1H-- f 5 ^ V 
10 [4,5-b]h!U^> 

HPLC (220 nm) 97 « (#&« 4. 02 #) 

MS (APCH, m/e) 376 (M+l) 

M0O324 

2- [3- (^DA+ ~>;M h + y)7i -6- (2-7 U7i -;W -lH-f 5 # 7 
15 [4,5-b]k"'Jy> 

HPLC (220 nm) #£^98 % (#&P#|?g 4. 20 #) 
MS (APCH, m/e) 402 (M+l) 
HJfiM 325 

2- [3- (-> 7 D ^ >?-)V*3r v) 7 x - M -6- (2- 7Jl/tU7i ~ )V) -lH--f 5 *V 
20 [4,5-b]t!Uv> 

HPLC (220 nm) fflM 98 % (££& B#M 3. 79 #) 
MS (APCH, m/e) 374 (M+l) 
HJ60!I 326 

6- (2-7 n 7 x - ; w -2- [3- (2-7 x - ;i/x h+y)7i n ;W -ih— r s y 7 

25 [4,5-b]tfUv> 

HPLC (220 nm) 99 « (&Jtfl#ffi 3. 91 #) 
MS (APCH, m/e) 410 (M+l) 

■ 

SI 327 



2- (3-1 h +y 7 xZJW - 6- (2-7 J W D 7 1 n; W - 1 H-f S y 7 [4, 5-b] If D -7 > 
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HPLC (220 nm) MS 99 % (Uftmm 3. 41 #) 
MS (APCI+, m/e) 318 (M+l) 
HJfi^ 328 

6- (2-7 U;W-2-[3-(A.^^;i/^5» 7x-;W-lH--f 5^/ [4, 5-b] t? U 
5 HPLC (220 nm) MS 97 « (ftfipl^M 4. 07 #) 
MS (APCI+, m/e) 362 (M+l) 
MMM 329 

2-[3-(3-^t-M^'»7x^W-6-(2-7 U;W-1M ^V[4, 5-b] fc!U >>> 
HPLC (220 nm) MS 96 X (#&W 3. 52 #) 
10 MS (APCI+, m/e) 332 (M+l) 

330 

6- (2-7 U ;W -2- [3- (3-^ ^;i/7 h 7 x-;W -lH-f 5 [4, 5-b] tf U V > 
HPLC (220 nm) MS 96 % (&3#R# HQ 3. 84 #) 
MS (APCI+, m/e) 348 (M+l) 
15 331 

6- (2-7 U M-l-i3-&*1>?'M*?i/) 7x - ;H-lH-r 5 £V[4, 5-b] tf U 5? 

HPLC (220 nm) MS 99 % (&&B#RS 3. 89 #) 
MS (APCI+, m/e) 348 (M+l) 
20 mS&m 332 

2- [3- (~>7 O 'V^v'JM h^»7i n;W -6- (2- 7 U ;W -1H--T 5 W [4, 5-b] tf 

U s» 

HPLC (220 nm) MS 97 X (&f#W4.10#) 
MS (APCI+, m/e) 374 (M+l) 
25 333 

2-[3-(y^D^>?my)7x-jW-6-(2-7 U;W-lH--f 5.^/[4, 5-b] tf U 

HPLC (220 nm) MS 96 X (&& R#Rg 3. 65 #) 
MS (APCI+, m/e) 346 (M+l) 
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334 

6- (2- 7 U )V) -2- [3- (2-7 x - ;Px h * $/) 7 xXJW -1H-- T 5 TV [4, 5-b] t? U 5 

HPLC (220 nm) ft& 96 X (#M$H#ra 3. 81 ft) 
5 MS (APCI+, m/e) 382 01+ 1) 
«M 335 

2-(3-I^7x-;W-6-(2-7 U -1H — T 5 7V[4, 5-b] tTU> ? > 
HPLC (220 nm) M& 94 X «&&Pf 3. 26 ft) 
MS (APCI+, m/e) 290 (M+l) 

tJfifcl 336 

r 

6- (3-7;^ P 7 x ~ ;W -2- (3-f 7 7°P 7 xXjU) -1H--T ^ ^7 [4, 5-b] h° 

15 >Jy> 

HPLC (220 nm) #g& 99 X (ft$l$M 3. 58 #) 
MS (APCI+, m/e) 348 (M+l) 
«M 337 

6-(4-7MD7irjW-2-(3-^ 77°P^*v7xx;|,)-lH-r 5 [4, 5-b] b° 
20 U5» 

HPLC (220 nm) 100 % (#j#l$|i0 3. 51 #) 
MS (APCI+, m/e) 348 (M+l) 
MffiM 338 

6- (2, 4-77;M- P 7x~;W -2- (3--f 7 7°P^^->7 x ~ ;W-lH--f S 7V [4, 5- 
25 W tf U> ? > 

HPLC (220 nm) #gg 99 X (£#P$fffl 3. 63 ft) 
MS (APCI+, m/e) 366 (M+l) 
'Mm 339 
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6-(3,4-y7WD7i -2- (3-f V7°D^y7x ~JW -lH-f 5 ¥V [4, 5- 

HPLC (220 nm) iiSfcS 100 % (ftftftlU 3. 68 &) 
MS (APCI+, m/e) 366 (M+l) 
340 

» 

6- (2-7 dd7 x - ;w -2- (3--f y 7" a 7 x~;W -ih— r $ ^V* [4, 5-b] ^ u 

HPLC (220 nm) MS 99 % 3. 66 ft) 

MS (APCI+, m/e) 364 (M+l) 
MUM 341 

2- (3--r y 7° a # * : s 7 x - )V) -6- [2- ( h u 7 □ * 5P; w 7 x w - 1 H-< == ^ 

V*[4,5-b]tfU^> 

HPLC (220 nm) MS 98 X {fflfflSffi 3. 76 ft) 
MS (APCI+, m/e) 398 (M+l) 
ftJKM 342 

2- (3— T V7 s D^->7x-JW-6-[3-(h U 7MU^)V) 7xn;W-lHH' 5 
7 [4, 5-b] tf U > 

HPLC (220 nm) |£S 99 X (ft^lffl 3. 87 #) 
MS (APCI+, m/e) 398 (M+l) 
HJgfll 343 

2- (3— r y 7 U tH * v 7 x - ;u) -6- [4- ( h u y □ J* h * ~» 7 x - ; W -1 H--T 5 
^y*[4,5-b]t:U> f > 

HPLC (220 nm) MS 99 5K (£&tTO 3. 91 #) 
MS (APCI+, m/e) 414 (M+l) 
344 

2- (3--f V7*D^y7i-;i/)-6-(2-^ h^y7x - ;W -lH~f$ ^7 [4, 5-b] t: 

HPLC (220 nm) ®M 100 X (ft$l$|HI 3. 41 #) 
MS (APCI+, m/e) 360 (M+l) 
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MM 345 

2- (3-^ V y D t^s7 x -6- (3-* h +^>7x-JW -lH--f 5 ^/[4, 5-b] k° 

HPLC (220 nm) MS 100 % (&f#Rtffl 3. 50 #0 
5 MS (APCI+, m/e) 360 (M+l) 

346 

6-(i,3-^>y^+y-;i'-5-<;u)-2-(3-<V7 ? o#^^7xri;i/)-iH-<5y 

7 [4, 5-b]tfU v> 

HPLC (220 nm) MS 99 % (&gfB#ffl 3. 43 #0 
10 MS (APCI+, m/e) 374 (M+l) 

■ 

mmm 347 

2- (3— f V 7° O ^ * 7 x - M -6- (4- 7 x J * v 7 x - ; W -1 H-< S [4, 5-b] 

tfU> ? > 

HPLC (220 nm) MS 100 % (#&P#|ifl 3. 96 20 
15 MS (APCI+, m/e) 422 (M+l) 

348 

2- (3--f V 7°D 7x~;i/) -6- [4- ^l/^*) 7i^JW -M--f 5 ¥V [4, 5- 
b] t!U^> 

HPLC (220 nm) MS 100 % (fly$R#IW 3. 65 #0 
20 MS (APCI+, m/e) 376 (M+l) 

349 

3- [2- (3--T V ^D^y7 x -JW-IHH' 5 [4, 5-b] tf U v>-6--T ;W ^ >7* 

HPLC (220 nm) MS 98 % (UW&ffl 3. 51 20 
25 MS (APCI+, m/e) 355 (M+l) 

350 

N- [3- [2- (3--f 77o^v7xr:;i/)-lH-< 5^/ [4, 5-b] tf U y>HJW7a 
-;i/]7+zh75H 

HPLC (220 nm) MS 97 % Wfel 3. 12 20 
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< 

MS (APCI+, m/e) 387 01+ 1) 
HJ609 351 

6- 0 > V y ? >- 2 -^r ; W -2- <s-r y y d i, y x n ; w -l H~f S *V [4 , 5-b] 

5 HPLC (220 nm) ffitt 100 % (ftftftffl 3. 98 #) 
MS (APCI+, m/e) 370 01+ 1) 

W 161 ©^KlJpiCT^TOllJfi^ 352-359 (Dit&MZ&jfcLft. 
352 

0 2-(3, 4-v* K*^>S?;W-6-(2-7 'j;W-l^f;HH 5 ^V*[4, 5-b] tf U v 
> 

HPLC (220 nm) ftfig 100 X (##I$W 2. 93 
MS (ESI+, m/e) 350 (M+l) 

mmm 353 

5 2-(3,4-^ h+M>yJW-6-(2-7'j;0-l-(2-/ h^vX^;W-lH-< $ ^/ 
[4,5-b]tTU^> . 
HPLC (220 nm) m& 98 X (^PQ 3. 10 
MS (ESI+, m/e) 394 (M+l) 

mmm 354 

1- (5^ P f a tf;M -2- (3, 4-$> * N * >*?)V) -6- (2-71J ;w -ih— r 5 
^/[4,5-b]k"'Jy> 

HPLC (220 nm) MS 100 X (ftftftM 3. 35 #) 
MS (BSI+, m/e) 390 (M+l) 
til 355 

2- (3, 4->>* h+5/^>5?;W-6-(2-7U;W-l--r V^MH-f 5^l/[4, 5-b] tf 
'Jy> 

HPLC (220 nm) fc&fg 100 X 3. 44 ft) 

MS (ESI+, m/e) 392 (M+l) 
HiSSM 356 
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« 

2- (3, 4-^* h^v^>^)-6-(2-7U;0-l-(4-^>x-;W-lH-< 5^/[4, 5- 

HPLC (220 nm) i^g 100 X <&#I$W3.50#) 
MS (ESI+, m/e) 404 (Mil) 
5 MMM 357 

4-[2-(3,4->>* h^v^>v;l/)-6-(2-7 U $^/[4, 5-b] fcf'J ^>-l- 

< ;w 7** >~ mui^ 

HPLC (220 ni) 100 X (ftftrftlH 3. 11 #) 
MS (ESI+, m/e) 403 (M+l) 

io mmm m 

2-(3, 4-7;* h+^>^;W -6- (2-7 U M -1- (2-7x^X^1/) -lH-i- ^ ^/ 

[4, 5-b] t° u v y 

HPLC (220 nm) 99 S (&»|!,1 3. 62 #) 
MS (ESI+, m/e) 440 (M+l) 
15 m&M 359 

MM 2-[[2-(3,4-^ h+v^>v;l/)-6-(2-7U;0-lH--l'5^/[4,5-b]tf US? 

>-i--f;W^5 t ;W7x-;p 

HPLC (220 nm) ft& 100 X (W^3.«^) 
MS (ESI+, m/e) 484 (M+l) 

20 \&Wfa%b. 359 <ZMb£tl£MJRU §!2&#iJ 157 ©^(c^DTOT 

©H«B0lJ 360 b£o 
«M 360 

2- [[2- (3, 4->?^ h^^>^;i / )_ 6 -(2-7 'J;0-1H~< S^/[4, 5-b]KiJ5?>-l- 

-f;i/|*3Mi/l7x7-;v 

25 HPLC (220 nm) 100 % (&ftl$m 3. 21 #) 
MS (ESI+, m/e) 442 (M+l) 

HMM 161 ©7^t^DTj^T©|IJgM 361-366 <Dfc&®l%&j8 l VtCo 
HJSM361 
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2-(3-7>+y7i^W-6-(2-7 VM-l-tf-JV-m-^ 5 5-b] fc!U 

HPLC (220 nm) ijsifcg 100 SK («&W3.48#) 
MS (APCH, m/e) 348 (M+l) 
362 

5 2-(3-7*h^'>7x^)-6-(2-7U;W-l-(2-/ h^yI^W-lH-l'5^/[4,5- 
b] h°D v> 

HPLC (220 nm) fifc^ 97 % (UWmffl 3. 63 #) 
MS (APCH, m/e) 392 (M+l) 
Mlfcffl 363 

10 2- (3-7 h^^7i-;W-i-(S/7n7°n tf;i/^^;w-6-(2-7 u;0-iH--r 

t 

[4,5-b] t!U:/> 

HPLC (220 nm) 98 % (&&!$« 3. 90 #) 
MS (APCH, m/e) 388 (M+l) 
MMM 364 

15 2-(3-7>^y7i n;W -6- (2-7 U ;W -1- (4-^< >x-;i/) -lH-f 5 ^ V [4, 5-b] tf 

HPLC (220 nm) MS 96 % (&Jf PtPe'H. 02 #) 

MS (APCH, m/e) 402 (M+l) 

HJS0!I365 

20 4-[2-(3-7h+^>7i-;i/)-6-(2-7 lUW-lH-f 5^/[4, 5-b] tf U /W 

HPLC (220 nm) ijSfcg 99 X (&f#M 3. 59 #) 
MS (APCH, m/e) 401 (M+l) 
USS^iJ 366 

25 mm 2-[[2-(3-7h^v7x^;i/)-6-(2-7U;U)-lH--T5^V[4,5-b]krUv ? >- 

HPLC (220 nm) 91 X (fiUfftm 3. 93 #) 
MS (APCH, m/e) 482 (M+l) 
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m^mmtLxmmm 366 ©4fr&*bfcj«Ru mmm 157 ©tj&ctct&tf 
(Dmmm 367 ©{^fe^^bfc. 

367 

2- [ [2- (3-7 h * 5/ 7 x ~ )V) -6- (2-7 U )V) -1H--T 5 ^ V [4, 5-b] tf U 3? >-l --f 

HPLC (220 nm) 97 X (^B# ffi 3. 85 #) 
MS (ESH, m/e) 440 (M+l) 

tt}^M£LT##M 60-66 ©ft^t«-a©^P>^^jl5i[3i^L, »M 
214 ®^;2pi;TKT©iIM 368-380 (Dik&m&ftJ&Lrco ^©E^ j^Sfc 

. »#I368 

2- (3-^ h+y7x-JW-5-7x-JK>7m , /-> 
HPLC (220 nm) « 98 % (fiytB#W 5. 04 
15 MS (ESH, m/e) 302 (M+l) 

369 

2- [ (E) -2- (3-7 ;kt □ 7 x If-jH -5-7 x > 7 :t=^ y— ;p 
HPLC (220 nm) 98 X (^jfRfK 5. 15 #) 
MS (ESH, m/e) 316 (M+l) 
20 »#i|370 

2- [ (E) -2- (2-7;i^ □ 7 x - ;i/) ir^JW -5-7 x - )l 

HPLC (220 nm) ftfc^ 97 % (ffiftftlfl 5. 24 #0 
MS (ESH, m/e) 316 (M+l) 
II 371 

25 2- [ (E) -2- (3, 4->? 7 D D 7 Xf-JV] -5- 7 x ~ Jl^ >y**1+V-;l' 
HPLC (220 nm) MS 91 SK (^B£M 5. 44 #) 
MS (ESH, m/e) 366 (M+l) 

mmm m 

2 - [ (E) -2- (4-^ ?J1/ 7 x - ;W It-;W - 5- 7 x Z JK > 7 1 +1t ^/-jl/ 
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HPLC (220 nm) £5^100 * (ft#l$|BJ 5. 37 
MS (ESI+, m/e) 321 (M+l) 
IM 373 

5- 7 x -JU-2- [ (E) -2- [3- ( h «J 7 D * h * v) 7i-JW If-iW ^ > S J 

5 +t-7-;i/ 

HPLC (220 nm) U& 99 3! (&&B# F*1 5. 42 #) 
MS (ESI+, m/e) 382 (M+l) 

mmm 374 

5- (2-7 U )V) -2- (3-^ h * V7 ac -;i/) ^ >y^-^1^y-^;l/ 
10 HPLC (220 nm) 99 X (^j#B#F^ 4. 82 #) 
MS (ESH, m/e) 292 (M+l) 
HI 375 

2- [ (E) -2- (4-7 P P 7 x ~ ;W Xxnjl/] -5- (2-7 U ;W ^ >VttV/-)]/ 
HPLC (220 nm) « 99 * (^Bfr B l5.21 #) 
15 MS (ESI+, m/e) 322 (M+l) 

376 

2- [ (E) -2- (3-7 ;M"D 7 x ~ )V) Xf-M -5- (2-7 U )V) ^ > x /— ^ 
HPLC (220 nm) MS 90 X (&jf Bf P«g 4. 96 5+) 
MS (ESI+, m/e) 306 (M+l) 
20 mt&M 377 

2- [ (E) -2- (2- 7)V* D 7 x ~ ;W IfX)P] -5- (2- 7 U ;W 1 tt*/— )V 
HPLC (220 nm) mM 100 X ($kW9%TH 5. 03 #) 
MS (ESI+, m/e) 306 (M+l) 
«| 378 

25 2- [ (E) -2- (3, 4- v 7 P O 7 xZj|/) Ir-iW -5- (2- 7 U ;P) ^ > VttDrV- )V 
HPLC (220 nm) 95 X 5. 46 #) 

MS (ESI+, m/e) 356 (M+l) 
379 

5- (2-7 U JW -2- [ (E) -2- (4-*3MI/7 x.-)V) If^JW ^ > y^+h/-^ 
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25 



HPLC (220 nm) 16^99 % (fiH&BMB 5. 17#) 
MS (ESI+, m/e) 302 (M+l) 

mmm 380 

5- (2- 7 U ; W -2- [ (E) -2- [3- ( h U 7 n ^ h ^ ~» 7x-JH If-JW ^ > V* 

5 *uv-;i' 

HPLC (220 nm) ®M 99 X (#*#Hf Pal 5. 24 #) 
MS (ESI+, m/e) 372 (M+l) 

214 ©^fefc^DTOTO^ifiW 381^389 ©flS'&»*'&l*Ufc. ^©^. & 

b/Co 

m 38i 

2-(3-^h^y7x-JW -5- [ (E) -2- 7 x 'JHf-JW ^ > 
HPLC (220 nm) MS 99 % 5. 30 #) 

15 MS (APCI+, m/e) 328 (M+l) 
MMM 382 

2, 5- If X [ (E) -2-7 x -)\,X*r—M < > VttW—JV 
HPLC (220 nm) fflM 93 35 (&J#I$IW 5. 38 #) 
MS (APCI+, m/e) 324 (M+l) 

20 mmm m 



2- [ (E) 



-2- (2, 4-y7MD7x"JW Xf^iW -5- [ (E) -2-7x-;Hf-JW / <> 



HPLC (220 nm) %&& 99 % (TO^I 5. 21 #) 
MS (APCI+, m/e) 360 (M+l) 
MMM 384 

5- (2-7-k ^;l/7 x -2- (3-* h * is 7 x ~)V) * > 7^^it^/-;i/ 
HPLC (220 nm) gffig 93 % (#i#R#[g| 4. 61 #) 
MS (APCI+, m/e) 344 (M+l) 
»J 385 
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5- (i-7tt)iy x - )V) -2- [ (E) -2-7 i-jUfrjk] )V 

HPLC (220 nm) MS 92 % (&j#Rf 4. 73 ft). 
MS (APCI+, m/e) 340 (M+l) 
386 

5 5- (2-7^^7 i-JW -2- [ (E) -2- (2, 4->?7Mn7i^W If^iW ^ > % /^ 

HPLC (220 nm) MS 86 % (ft&ftm 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
$mW 387 

10 2-(3-^ h^^7x-;w-5-(3-tfu^;i')^>y^^/-;i' 

HPLC (220 nm) MS 97 X (U%f9$m 3. 04 ft) 
MS (APCI+, m/e) 303 (M+l) 
388 

2- [ (E) -2-7x-J|/Xf-JW -5- (3- tf U ^ >V^^+M/-;i/ 

< 

15 HPLC (220 nm) MS 99 X (&&«3.21#) 
MS (APCI+, m/e) 299 (M+l) 
389 

2- [ (E) -2- (2, 4->* 7MD7i -)V) Xr-iW -5- (3- £ U 5W) ^ > > /^"^ !/- 
)V 

20 ' HPLC (220 nm) MS 98 X (#J$I$|SI 3. 32 ft) 
MS (APCI+, m/e) 335 (M+l) 

m^ntLxmrnm 67-72, »j 242-243 ©Mt7i-;Ha>» 
&a&u mmm 214 ©^^^2pi;t^t©^»j 390-397 

25 ^iWM^HMbfe. 
HM#iJ 390 

2- (3-* h^v7x-;U)-6-7x-;i/^>V^1fl/-^ 
HPLC (220 nm) MS 99 X (&*tB#F^ 5. 06 #) 
MS (APCI+, m/e) 302 (M+l) 
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mm 391 

2-(4->j7 DD^ >V)V) -6-7 i-JK>yt*t l /-Jl/ 
HPLC (220 nm) ^ 98 X (#&Pf K 4. 98 ft) 
MS (APCI+, m/e) 320 01+ 1) 
5 £££01392 

6-7 x xjv-2- [ (e) -2-7 i-jUf-JW >7^^7-;u 

HPLC (220 nm) $6^98 X (&&Bf P*B 5. 16 #) 
MS (APCI+, m/e) 298 (M+l) 
393 

10 2- [ (e) - 2- (2 , 4- -7 7 d 7 x xx— ; W -6- 7 x > 7^it 7— ;i/ 

HPLC (220 nm) 99 X W 5. 28 ft) 

MS (APCI+, m/e) 334 (M+l) 
394 

2- [(E) -2-(2-7 JVt D 7 x^JW Xf-JW -67 i^JK>7 
15 HPLC (220 nm) ffift 97 % (fiy$P#fSI 5. 26 #) 
MS (APCI+, m/e) 316 (M+l) 
395 

6- 7 x xj 1/-2- [ (E) -2- [4- ( h u 7 )VOr p * 7 x x;W xxx;W ^ > 

■ 

20 HPLC (220 nm) $m 90 X (&ftB#ra 5.42 #) 
MS (APCI+, m/e) 366 (M+l) 
Mti&M 396 

6-7 i-Jk2- (2-7 xXJPX^JP) ^>7^-^t+7-;i/ 
HPLC (220 nm) MS 99 X Ofc&PtW 4. 92 ft) 
25 MS (APCI+, m/e) 300 (M+l) 
&S£0! 397 

2-(2-t7^JV)-6-7x-M>^+1+y-^ 
HPLC (220 nm) MS 97 X (##P$ra 5. 58 ft) 
MS (APCI+, m/e) 322 (M+l) 



WO 03/045929 PCT/JP02/1 2264 

152 

MMM 398 

6-7*0^-2- (3- X h+y7iZJW^>^W ( /-jV (MMffl 242 ©{fc£tO 
(137 mg) , 2-(HJ 7*3^1/7 7 7> (321 mg) , v7PPt:7(h U 7x 
-)Vfc7.7j »rt7i?VMM (24 mg) , N,N-^^fJ|/3j\M7$ H (4.5 
5 ml) ©jg^^y;^*^^ 80 < CT24P#F^#zgi?fe^, 7jcta^\ S^x 
^UTtttiiL^o #$£!£7j<$fc, ftjft (MgS0 4 ) »j»£«JE®*, 
Ufc^A^A^OT 1*^77*— K:#U ffiftX5 t ;P-'s*'9-> (1 : 9, v/v) 

7?»aj-r 5h^*»jbe»» sn^jea &m ut, 6- (2-7 u ;w -2- (3-^ 

h+'>7i^W^>ytW-;V (76 mg, 58 85) £#fc 0 
10 'HNMR (CDC1,) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3.2, 1.8 Hz), 6.72 (1H, 
dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8.3, 2.5, 0.6 Hz), 7.45 (1H, t, 
J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm • 
HPLC (220 nm) MS 99 % (fi&mm 4. 86 ft) 
MS (APCI+, m/e) 292 (M+l) 

15 m^mntLxmmm 67^n, mmm 243^255 oik&yati-ihv^jvx? 

-;W7 7>$IiRb, Mt&ffl 398 O^fefclgCT&CFoMt&M 399 — 416 OD-fb-a 
H»l 399 

20 2- (4-7 pn^>yjw -6- (2-7 u ;w ^ >7t=Mj-7-;i/ 

HPLC (220 nm) MS 100 X (fiy#B#M4. 78 ft) 
MS (APCI+, m/e) 310 (M+l) 
400 

■ 

. 6- (2-7 »J ;W -2- [ (E) -2-7 x "jHf^JW >l/*W 7-;U 
25 HPLC (220 nm) MS 99 % m&Wffl 4. 97 ft) 
MS (APCI+, m/e) 288 (Mil) 
^Mffl 40 1 

2- [ (E) -2- (2, 4-S?7;M" P 7 x";W Ir-lW -6- (2-7 U M *>Vtt-**S-)V 
HPLC (220 nm) MS 99 % (ftftftM 5. 09 ft) 
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MS (APCI+, m/e) 324 01+1) 
MM 402 

2- [ (E) -2- (2-7)1* D 7 x Ir-JW -6- (2-7 U )V) *>V**W—)], 
HPLC (220 nm) mm 99 X (ftftftlia 5. 06 ft) 
5 MS (APCI+, m/e) 306 01+1) 
MM 403 

6- (2- 7 U ;W -2- [ (E) -2- [4- ( h U 7 ^ O * 5S> W 7x^]lf-jW<>> 

HPLC (220 nm) 100 * (fcmmm 5. 23 ft) 
0 MS (APCI+, m/e) 356 (M+l) 
MM 404 

6- (2-7 u ;W -2- (2-7 x -;px^;W ^ > V**W*-)l 

HPLC (220 nm) m& 99 X ($&B#ffl 4. 72 #) 
MS (APCI+, i/e) 290 (M+l) 

5 mm 405 

6- (2- 7 u ;w -2- (2-^- 7 5 1 ; w ^ > -)V 

HPLC (220 nm) jKfi&lOO X 5. 37 ft) 

MS (APCI+, m/e) 312 (M+l) 
MM 406 

6- (2- 7 U ;W -2-7 x > y^^y-^ 

HPLC (220 nm) mt 100 % mmmfflLBlft) 
MS (APCI+, m/e) 262 (M+l) 
MM 407 

6- (2-7 U ; W -2- (3-* 7 x ~ ; » K > Vftf-^UV-* 
HPLC (220 nm) 99 X (fiy#l$ra 5. 07 #) 
MS (APCI+, m/e) 276 (M+l) 
MM 408 

6- (2- 7 U ; W -2- (4-* h + 7 x - )V) ^ > V^-^it V-Jl 
HPLC (220 nm) MS 98 % (ftftftlH] 4. 78 ft) 
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MS (APCI+, m/e) 292 (M+l) 
mMM 409 

2- (3,4-^^ h^y7 x~Jl,)-6-(2-7 U )V)*t>*JttW—)V 
HPLC (220 nm) $&g 98 X (^B#P^ 4. 50 ft) 

5 MS (APCI+, m/e) 322 (M+l) 
^J609 41O 

6- (2- 7 U ; W -2-(2-^ h+y7i -)V) 1>VttDrV-)V 
HPLC (220 nm) MS. 99 X (fiy^RQ 4. 42 #) 
MS (APCI+, m/e) 292 (M+l) 

10 

6- (2-7 U;W-2-(3, 4, 5- h U * h+'>7x-Jl/)^>y^1j-y-;i/ 
HPLC (220 nm) ffi,& 99 X (&J$Nfffi 4. 58 5+) 
MS (APCI+, m/e) 352 (M+l) 
SJ412 

15 2- (3-7 M O -6- (2-7 U ;W 

HPLC (220 nm) MS 98 X (U$f%?m 4. 96 #) 
MS (APCI+, m/e) 280 (M+l) 

6- (2-7 u M -2- [3- ( hj 7 jm-p * ?\>w 7 x~;n ^ > y v*-;i/ 

20 HPLC (220 nm) MS 98 X (&&P#fa 5. 21 ft) 
MS (APCI+, m/e) 330 (M+l) 
MMM 414 

6- (2-7 U )V) -2- [3- ( h U 7 D ;* h * ->) 7 x ^ > 
HPLC (220 nm) MS 99 X (&j$P$ffl 5. 28 ft) 
25 MS (APCI+, m/e) 346 (M+l) 
H»]415 

3- [6- (2-7 u ;w ^ > v^-^i+ v*-;i/-2-< jw ^ > y- h u ;w 

HPLC (220 nm) MS 98 X (ft&ttllfl 4. 63 ft) 
MS (APCI+, m/e) 287 (M+l) 
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11416 



2- (;Z-7* h * is? x - )V) -6- (2- 7 U )V) *>*/*3rW-)V 

* 

HPLC (220 nm) m&. 99 X (fiHWIW 5. 60 
MS (APCI+, m/e) 334 (M+l) 

m^mwtLxmmm 242, 244-255 (Dfc&mt&motfuy&zmgMtiiv, 

9 214 ©7j&CTDTOT©l£!i#l 417-448 



*Hic«i;T^isft»s^tt>'UAy;i'*7A^PTbif77-f-K:«fc alias 



Ml 417 

10 6-(2-7MD7xZJW-2-(3-^ h^'>7i^)^> , /W/-;i' 



HPLC (220 nm) ftgft 95 X (#&» 5. 01 #) 

MS (APCI+, m/e) 320 (M+l) 

^StS#l418 

6- (2- 7)V* P 7 x ZL)V) -2-7 x >Vtt-Vr s /— )V 
15 HPLC (220 nm) 100 % (&f#B#fifl 5. 02 #) 
MS (APCI+, m/e) 290 (M+l) 
0 419 



HPLC (220 nm) ftUg 99 X (flU^K 5. 26 #) 
20 MS (APCI+, m/e) 304 (M+l) 

3 420 



6-(2-7MQ7iZJW-2-(4-^ h+y7xrjW^>^+-!+y-Jl/ 

i 

HPLC (220 nm) m& 97 X (^IfPtffl 4. 97 #) 



MS (APCI+, m/e) 320 (M+l) 
25 MM 421 

2- (3, 4-y/ h+v7x-JW -6- (2-7M07 i'JW V^+tJV— 
HPLC (220 nm) $6^ 97 % 4. 71 #) 

MS (APCI+, m/e) 350 (M+l) 
;J609 422 
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a 

i 

6- (2- 7MD7i -2- (2-* h 7 x ~ ;V) ^ > l/****/-^ 
HPLC (220 nm) ftglOO SK (#f#l$IH|4. 63 #) 
MS (APCI+, m/e) 320 (M+l) 
HEifcM 423 

5 6-(2-7MD7x^)-2-(3,4,5-h'J^ h+->7x-;i/)<>7Wy-^ 
HPLC (220 nm) ffi£lOO % (£U#I$W 4. 79 #) 
(APCI+, m/e) 380 (M+l) 
MM 424 

6- (2-7 D7i -2- (3- 7MD7x -JW ^ > V*-)l/ 
10 HPLC (220 nm) 99 % OS^I^ 5. 13 #) 
MS (APCI+, m/e) 308 (M+l) 
425 

6- (2-7;i/t O 7x^;V) -2- [3-( h 'J 7MD ^ 7xr;i/]^>^W 4 /- 

15 HPLC (220 nm) US. 99 * (^&&#^5.37#) 
MS (APCI+, m/e) 358 (M+l) 
HJSM 426 

■ 

6-(2-7JVtD7x-;W-2-[3-(h'J7Mn/ h^y)7x^JW^> , /Wy 

20 HPLC (220 nm) mM 100 * (^PtfH] 5. 43 
MS (APCI+, m/e) 374 (M+l) 
H«J 427 

3- [6- (2-7 )VOr u 7 x ^ > i/^+u-!/-;^-^ ;W ^ > % 7- h U )V 

HPLC (220 nm) £fcg 99 % (##B#|1B 4. 81 ft) 
25 MS (APCI+, m/e) 315 (M+l) 

a] 428 

2-(3-^b+y7i W -6- [2- ( HJ 7 O * ^ J W 7x~JW^> VXttV— 
JV 

HPLC (220 nm) 100 X (ftttftlll 5. 09 &) 



WO 03/045929 PCT/JP02/12264 

157 

MS (APCH, m/e) 370 (M+l) 
H»J 429 

2-7 x.zi)V-G- [2-( h u y)V^ru^)V) 7 x ~)V\ l^/ttW—fr 

HPLC (220 nm) US. 100 X (^j#B#P B 1 5. 08 ^) 
5 MS (APCIt, m/e) 340 (M+l) 
fffiM 430 

2- (3-* f^7irjl/) -6- [2- ( h U 7;M-n ;* ^ x - ;H ^ >y^^r+i-\/-;u 

HPLC (220 nm) 100 % (^PfFfl 5. 32 ft) 
MS (APCH, m/e) 354 (M+l) 
10 HJS#| 431 

HPLC (220 nm) ftg 99 X (ftftBRI 5.'08#) 
MS (APCH, m/e) 370 (M+l) 
15 £#509 432 

2-(3,4-^h^>7i n; 10 -6- [2- ( h U 7 U * 7 x ~)V\ * > "M**r 

HPLC (220 nm) MS 100 X MIR 4. 83 ft) 
MS (APCH, m/e) 400 (M+l) 
20 £MM 433 

2-(2-^ h^y7i ~)V) -6- [2- ( HJ 7 JM* O * 3\J W 7 x -JW ^ > ^^r1+ V*- 

HPLC (220 nm) MS 100 X (fiU*l$IB! 4. 78 #) 
MS (APCH, m/e) 370 (M+l) 
25 «#)434 

6-[2-(h'J7MD^ =f-)V) 7 xn;W -2- (3, 4, 5- h U ^ h * 1/ 7 x ~ ; V) 1 > 

HPLC (220 nm) MS 99 X (#^M 4. 91 ft) 
MS (APCH, m/e) 430 (M+l) 
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mmm 435 

2-(3-7Jl/tD7i -)V) -6- [2- ( h U 7 □ ^ 5P;i/) 7 x ~ ; W ^ > ) /iftt \ /- 
)V 

HPLC (220 nm) fc&g 100 % 5. 22 #) 

MS (APCI+, m/e) 358 (M+l) 
MMM 436 

6-[2-(h'J7Mn/5 1 Jl/)7x-;W-2-[3-(hU7MD^5 1 ;07ir;H^> 

» 

, HPLC (220 nm) 99 * (&&M 5. 43 
MS (APCI+, m/e) 408 (M+l) 
H»J 437 

2- [3- ( MJ 7 ;M" D ;< :» 7 x - j W -6- [2- (NU7^tDWW7x -;W ^ 

HPLC (220 nm) 100 X (&JSlt£ra 5. 49 #) 
MS (APCI+, m/e) 424 (M+l) 

3- [6-[2-( h u y)V*u*^)V) 7x-;w^>yt^ii- i /-;i/-2-^ ;i/K>y- h 

UJi/ 

HPLC (220 nm) 99 - IK («^f^4.92#) 
MS (APCI+, m/e) 365 (M+l) 
III 439 

2, 6- If* (3-* V^yy 3L~)V)^>V^iyV-)V 
HPLC (220 nm) MS 93 % (UWmm 4. 97 #) 
MS (APCI+, m/e) 332 (M+l) 
HJfifll 440 

6-<3-* h+^7x-;i/)-2-7x-;^>y^iJ-y-;|/ 
HPLC (220 nm) 98 % (ftft&ffi 4. 95 #) 
MS (APCI+, m/e) 302 (M+l) 
MMm 441 
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6- (3-* h ^ y 7 x " JW -2- (3-^ f x " J0 ^ >y f y-Jl/ 
HPLC (220 nm) MS 99 % 5, 20 #) 

(APCI+, m/e) 316 (M+l) 
MM 442 

5 6-(3-* h^v7x^)-2-(M h^v7x-;i/)^>y^+hl/-;i/ 
HPLC (220 nm) MS 98 % (£&#!« 4. 94 #) 
MS (APCI+, m/e) 332 (M+l) 
MtMffl 443 

i 

2-(3,4->^ h^rv7x-JW-6-(3-^ S+^7x-;i/)^>yt=!rU- > /-;|/ 
10 HPLC (220 nm) ®M 91 3! (Umm 4. 67 #) 
MS (APCI+, m/e) 362 (M+l) 
444 ' 

2- (2-^ h^v7x^;i/)-6-(3-^ h^->7x-;w^>i/^t+y-;p 

HPLC (220 nm) ^93 % (&&B#ffl4.59#) 
15 MS (APCI+, m/e) 332 (M+l) 

mnm 445 

2- (3-7MD7 x -;]/) -6- (3-p< h * v 7x~;W ^ >>/:t*-t+y-^ 
HPLC (220 nm) UfcS 97 X (ftftl$ffl 5. 08 ft) 
MS (APCI+, m/e) 320 (M+l) 
20 MMM 446 

6- (3-pt h * v 7x"JW -2- [3- (h'j7MD^ 5=W) 7 x ~ )V\ < >V**W— 
)V 

HPLC (220 nm) « 100 % (#ftH#|ig 5. 34 #) 
MS (APCI+, m/e) 370 (M+l) 
25 ££6601447 

6- (3-* h^y7xz;W-2-[3-(MJ7j^D / H4 ; '»7i-JW<>yW i ; 
-)]/ 

HPLC (220 nm) 99 % {ffimm 5. 40 ft) 
MS (APCI+, m/e) 386 (M+l) 
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mm 448 

> 

3- [6- <3-* h 7 x-;W *>\rttW-)V-2-4 M KyV~Y U )V 

HPLC (220 nm) U& 100 % (fiUGUffifl 4. 80 $W 
MS (APCI+, m/e) 327 01+ 1) 
5 tti5B«jRtbT*lfi^ 256-271 (Dit&Mt 2-(h U^VX^^)7 7>I; 
SfcU UMI 398 O^fefcJpCTKTCD^Jfi^ 449-464 ©-ffr&fcl&'&jSl/fc. 

|£2&0»J 449 

10 6- (2-7 U )V) -2- [3- [ ( h U 7)V3ru* ?-)V) tt] 7 x—;W ^ >y^i+y-;P 

HPLC (220 nm) fcfcg 96 X (fi^l^m 5. 41 #) 
MS (APCI+, m/e) 362 (M+l) 
11450 



2- [3-7 n-5- (h'j7MO^ 7 X.-M -6- (2- 7 U )V) 1 > V*:**1+ V* 

15 

HPLC (220 nm) US. 93 % (fiytPSffl 5. 32 #) 
MS (APCI+, m/e) 348 (M+l) 

mmm 451 

2-(3-ih+y7x - )V) -6- (2-7 'J M * > 7***1* V-)V 
20 HPLC (220 nm) MS 98 % (ftftftM 5. 06 &) 
MS (APCI+, m/e) 306 (M+l) 
HKstfO 452 

2- [3, 5-fcfX ( h U 7MD^^)7x"JW-6-(2-7 U Jl/)^>V*^i+7-;U 
HPLC (220 nm) MS 93 X (&£f« 5. 55 #0 
25 MS (APCI+, m/e) 398 (M+l) 

453 

2- (3, 5-77 Jl/* □ 7 x " )V) -6- (2-7 U )V) ^>V**VJ-)l 
HPLC (220 nm) $&g 95 SK (f ^Uri 5. 14 ^) 
MS (APCI+, m/e) 298 (M+l) 
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MM 454 

6- (2- 7 U M -2-(3-7x7^y7x ~)V) ^ > VttW-fr 
HPLC (220 nm) MS 100 X (&&P#|J3 5.43 
MS (APCI+, m/e) 354 (M+l) 
455 

6- (2-7 u )V) -2- (5-^ ^;i/-2-^x - m lyyttW-fr 

HPLC (220 nm) MS 100 % ({gltPf W 4. 91 #) 
MS (APCI+, m/e) 282 (M+l) 
'(1456 

10 2- (l-^> v /7 7 y-l-<i)V> -6- (2-7 U ;W ^>'M^r^/-)]/ 
HPLC (220 nm) MS 99 % (Uftmm 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 
457 

2- o-^> x >-2--r ;w-6- (2-7 u w^>ytw-* 

15 HPLC (220 nm) MS 100 % (&j#B#W 5. 30 #) 
MS (APCI+, m/e) 318 (M+l) 
fU60iJ 458 

6- [6- (2-7 ^) )V)^y^^/-)V-l-i )V\*J U > 
HPLC (220 nm) MS 100 % (##I$W 3. 51 
20 MS (APCI+, m/e) 313 (M+l) 

459 

6- (2- 7 U )V) -2- (3-n h d 7 x n; V) i > 7^-t+V- ;i/ 

HPLC (220 nm) MS 100 X 4. 82- 

MS (APCI+, m/e) 307 (M+l) 
25 460 

3- [6- (2-7 u M ^ >7^-^i+7-;i/-2-r ;w 7- u > 

HPLC (220 nm) MS 92 X («&« 3. 37 ft) 
MS (APCI+, m/e) 277 (M+l) 
IJISM 461 
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N-[3-[6-(2-^u;p)^>y^ity-;i/-2— fjW7i-;W7-k h7^ F 

HPLC (220 nm) ffig 83 X mmmm 4. 08 #) 

MS (APCI+, m/e) 319 (M+l) 

«0H62 

5 K-[3-[6-(2-7U;W^>l/^*y-;U-2-f ;W7x-;W^>X75 F 
HPLC (220 nm) fcfcg 86 X i&Wmffl 4. 72 #) 
MS (APCI+, m/e) 381 (M+l) 
463 

N- [3- [6- (2-7 U )V) ^>V**V/-)l-2~1 )V\ 7 x ~ )V\ *#>Z)V-fc>TS.\* 
10 HPLC (220 nm) $&g 92 X (&&0#F H 1 4. 16 #) 
MS (APCI+, m/e) 355 (M+l) 
Mm® 464 

n-x^;1/-n' -[3- [6- (2-7 u;W^>i/**-9-!/-;p-2-f JW 7x-;WR* 

HPLC (220 nm) ®M 95 X WPI4. 16 #) 
15 MS (APCI+, m/e) 348 (M+l) 

fflf8&R £ LTHJfcW 256-271 <Dit^t 2-7Mn7x"MD>i§l 
2RU H»J 214 ©7j&K¥bT«T©Ii|»J 465~480 ©ft£^£-&/&bfc 0 * 

20 H»J 465 

6- (2- 7MD7i -;i/) -2- [3- [ ( h U 7 )V* □ * W ft]7x ~ J W ^ >V** 

i 

HPLC (220 nm) *&& 99 X (&j#l$|HJ 5. 56&) 
MS (APCI+, m/e) 390 (M+l) 
25 466 

6- (2- 7)V# D 7 x -J V) -2- [3-7 D -5- ( F U 7 D^fJl/)7i -;W ^ > 

HPLC (220 nm) 97 X (fiH#l$W 5.46 #) 
MS (APCI+, m/e) 376 (M+l) 
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IJSM 467 

2- (3-X h^ri^y x^JW -6- (2-7 P 7iZJW 
HPLC (220 nm) 96 X (U^m 5. 23 #) 
MS (APCI+, m/e) 334 (M+l) 
5 HSg^J 468 

2- [3, 5- tf X ( h U 7)V*U* ^)V) 7'x n;W -6-(2-7MP7x-J0^> 

i+v-;u 

HPLC (220 nm) $&g 99 X (.Uft&ffl 5. 68 #) 
MS (APCI+, m/e) 426 (M+l) 
10 £!%0H69 

2-(3, 5-^7Mn7x-JW -6- (2-y)V-tU 7x-JW -"^.Afr^lfV— 
HPLC (220 nm) 100 X 5. 29 #) 

MS (APCI+, m/e) 326 (M+l) 
«M 470 

15 6-(2-7Mn7x - )V) -2- (3-7x/^y7x-JW^> VttW—)V 
HPLC (220 nm) m&. 100 X (fiy#R#IHI 5. 57 
MS (APCI+, m/e) 382 (M+l) 

• mmw 471 

6- (2-7Mn7 xzjv) -2- (5-* ^;u-2-^x-;i/) ^> V^- W 

20 HPLC (220 nm) |ifc^99 X (U&mffi 5. 08 #) 
MS (APCI+, m/e) 310 (M+l) 

■ 

HJSM 472 

2- (l-^>y 7 5 >-2— T ;W -6- (2-7MD7x-;W 
HPLC (220 nm) |&^97 X (fiiJ*l*M 5. 12 ^) 
25 MS (APCI+, m/e) 330 (M+l) 

473 

2-(i-^>7ft7x >-2--r ; w -6- (2- 7Md7x-jw^> ^v*-^ 

HPLC (220 nm) fflglOO X (#EN$H5.44#) 
MS (APCI+, m/e) 346 (M+l) 
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474 

6-[6-(2-7;^P7x^;W^>y^-y-v/-;j/-2— f )V\*rJ y > 
HPLC (220 nm) X (ft$l$m3.74&) 

MS (APCI+, m/e) 341 (M+l) 

mmm 475 

HPLC (220 nm) ftg 100 81 (^M 4. 99 ft) 
MS (APCI+, m/e) 335 (M+l) 
476 

3- [6- (2 - 7 Jl/t O 7 x - ^ > 7- Jl'-2-< jH7-ij > 

HPLC (220 nm) ij&g 97 * (^Pffcl 3. 62 ft) 
MS (APCI+, m/e) 305 (M+l) 
H»J 477 

N- [3- [6- (2- 7)V* P 7 x n ;i/) ^ > yrt^+J-y-;U-2-f ;H7r-JH7t^75 



HPLC (220 nm) MM 90 X 4. 28 #) 

MS (APCI+, m/e) 347 (M+l) 
478 

i 

N- [3- [6- (2.-7 )V* P 7x~JW ^ > l/**-tfV-;i>-2~f JW7xZ ;W ^>XT5. 
H 

HPLC (220 nm) US. 87 X mftmm 4. 88 #) 
MS (APCI+, m/e) 409 (M+l) 

* 

479 

n- [3- [6- (2- 7Md7x - ;w ^ > y ^-^-}+y-;W2-r ; w 7 x - ;w * * >x;u 

HPLC (220 nm) ftg 95 X (&&II#W 4. 35 #) 
MS (APCI+, m/e) 383 (M+l) 
■MM 480 
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HPLC (220 nm) 96 * ($ff TO 4. 36 
MS (APCH, m/e) 376 (M+l) 
5 'ffi%M£LT#«J 273~281 (Dlt&mt 2-(h U 7>;i/7 7 7^>£ 
31£RU ^IMJ 398 0#&{£^UTOT©*56#I 481~488 (Dit^^^Ltc. 

HM481 

10 6- (2-7 U )V) -2-(3— r V 7°n^* v7 xx;W ^>7:t*1^/-;i/ 

HPLC (220 nm) 95 % (Ummffl 5. 25 #) 
MS (APCH, m/e) 320 (M+l) 
3J482 

6- (2-7 U;U)-2-[3-K*->;M-*v) 7i^Jl/]^> , /tW , rt 
15 HPLC (220 nm) m& 100 % (#£5W1 6. 20 #) 
MS (APCH, m/e) 362 (M+l) 

6- (2-7 u ;i/) -2- [3- (3-^ ^;v7 h ^ v) 7x-jw ^ > v*^-+it 

HPLC (220 nm) $M 100 35 (#SfR# m 5. 83 #) 
20 MS (APCH, m/e) 348 (M+l) 
MMM 484 

2- [3- ( v 7 D ^ >^;i/^^ zs) 7 x -6- (2- 7 U ; W ^ > 7^1+ V*-^ 
HPLC (220 nm) 99 % (£&#B#Ph1 5. 66 #) 
MS (APCH, m/e) 346 (M+l) 

25 mmm 485 

2- [3- (5/ 7 o7n tf;M h^-»7x-JH-6-(2-7 VM'OVttW-)]' 
HPLC (220 nm) jjjfcg 100 X (&&II#H 5. 25 #) 
MS (APCH, m/e) 332 (M+l) 
'MM 486 
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2- [3- K y V)],** ? x - ;n -6- (2- 7 u ; W ^ > 1/ ^ 

HPLC (220 nm) MS 100 X (&£ 5. 36 #) 
MS (APCH, m/e) 368 01+ 1) 

mmm w 

C3- [6- (2- 7 U ; W * > l/^**7-;P-2-< JW7x^y]iitert-^ 

HPLC (220 nm) 99 8! (ft&ftffls. 10#) 

MS (APCH, m/e) 392 (M+l) 

^5(§M488 ' - 

2- [3- [6- (2- 7 U ; W ^ >y^*i+l/-;P-2-< ;W7x7+y]+^ W th7 
HPLC (220 nm) $&& 97 X 4. 06 #) 

* 

MS (APCI+, m/e) 349 (M+l) 

ftmwnt Lxmmm 273-281 ©ft^t^ac^a >m*m%m${v, mm 

W 214 ©^ftfcJpUT«TO*KW 489-504 ©fc^fc^fiKLfc. ^-CDIR, 
fc D TSSS * -5 1 >H i> >J # y;P^7 7 A & P "7 f> ^ 7 7 ^ - £ § $ $j £ njg 

H»J 489 

HPLC (220 nm) *£&100 X (&&«5.47#) 
MS (APCH, m/e) 348 (M+l) 

mmm 490 

6- (2- 7U0 7i ~ ;W -2- [3- ('s* •»7i-jW^>« 
HPLC (220 nm) M&IOO X («#l$ra 6.52 #) 
MS (APCH, m/e) 390 (M+l) 

6- (2- 7)V* □ 7 x -2- [3- (3-* h * ~s) 7 x ~ ^ > > /^-^hj-*/- Jl/ 

HPLC (220 nm) 100 X (ftftftlQ 6. 10 #) 
MS (APCH, m/e) 376 (M+l) 
018509 492 
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2- [3-(y^n^ y^)l-t^y) 7 x ~)V\ -6- (2- 7 ^ P 7 x ~)D ^ > N / ^-^it V 

HPLC (220 nm) MS 100 X (#&B#li 5. 93 #) 
MS (APCI+, m/e) 374 (M+l) 
5 HJffiM 493 

2- [3- ( P 7D fcf;M h 7 x~;W -6- (2-7;i^ D7iZJ|/) ^ >V**rHr 

HPLC (220 nm) MS 100 X ($*#» 5. 46 #) 
MS (APCI+, m/e) 360 (M+l) 
10 M#|494 

» ■ 

2- [3- K > v>;i/#* ~» 7 i n;w -6- (2- 7 ;k* □ 7 x ^ > "M*VJ-)V 

HPLC (220 nm) MS 100 % ($jf Btfel 5. 57 #0 
MS (APCI+, m/e) 396 (M+l) 
(SM495 

15 [3-[6-(2-7;l/^P7xZi;i/)^>^^7-;P-2--r;W7xy^r>/]i^ tert- 

7^;p 

HPLC (220 nm) MS 100 X (fiy#B#IS 5. 30 

■ 

MS (APCI+, m/e) 420 (M+l) 
^fififtf 496 

20 2- [3- [6- (2-7;i^ P 7 x~;W ^>^+i^ > /-;i/-2-'f )V\ 7i/^>] 

HPLC (220 nm) MS 97 X (fiy#B#ffi 4. 23 #) 
MS (APCI+, m/e) 377 (M+l) 
USStfll 497 

25 6-(2,4-^7M0 7i-Jl/) -2- (3--f V 7 P ~> 7 x n;W ^ > "tttt *J—)V 
HPLC (220 nm) MS 100 SK (&&«5.48#) 
MS (APCI+, m/e) 366 (M+l) 
:JS#J 498 



* 

WO 03/045929 PCT/JP02/12264 

168 

6- (2, 4-5? 7MD7x ~)V) -2- [3- =s)Vtt ~» 7i-JH^> 
)V 

HPLC (220 ran) 100 X (#j#B#H 6.49 #) 
MS (APCI+, m/e) 408 (M+l) 
5 HiStfiJ 499 

i 

6- (2, 4-5? 7MD7x ~;W -2- [3- (3-* h *5") 7iZJV] ^ > V/tf+ifV 

HPLC (220 ran) 99 X (##B#W 6. 10 #) 
MS (APCI+, m/e) 394 (M+l) 

10 mmm 500 

2- [3- e>^D^>fM^»7i n;W -6-(M-^7MD7x ^ >*M* 

HPLC (220 ran) ft&glOO % (fiy#P#HI 5. 92 #0 
MS (APCI+, m/e) 392 (M+l) 

15 

2- [3- (5^ D 7° D tf;i/^ 7x-JW-6-(2, 4-y7Mn7 x - JW 

HPLC (220 nm) 100 % (GMtUS^ 5. 47 #) 
MS (APCI+, m/e) 378 (M+l) 
20 Mt&m 502 

2- [3- (^ > 5?;M-3rv) 7 x -6- (2, 4-5? 7 Ji/* P 7 x n;p) ^ >y ^i+y- 

HPLC (220 nm) fcfignoo X («j#IW5.58#) 
MS (APCI+, m/e) 414 (M+l) 
25 mi&M 503 

[3- [6- (2, 4-i?7)ir* a y x n;W ^ >y^^>/-;i/-2--r ;W7x/+ ~>] 0m 

HPLC (220 nm) MS£ 100 X (&*$W 5.32 #) 
MS (APCI+, m/e) 438 (M+l) 



» 
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2$MM 504 

2- [3- [6- (2, 4-z?y)V* D y x.-)V) <>VttVJ-)V-2--( )V\ 7 x / ^ v] -N- 

HPLC (220 nm) $6*100 % (&Jf B#R8 4. 30 #) 
5 MS (APCI+, m/e) 395 (M+l) 

091 ©^^2f6CTOT©HJfi^J 505-588 ©ft-&«j&^Lfc. *©IK> 
10 HiSM 505 

2-(2-p< h^>'7x-;W-6-7xn;i/-lH-l' 5 ^/[4, 5-b] fc°U v> 
HPLC (220 nm) MS 94 X (^P#F<fi 3. 07 #) 

» 

MS (APCH, m/e) 302 (M+l) 
MM 506 

15 2-(2-(2-* h^'>Xh^'»7x-;W-6-7x-;V-lH--f 5^/[4,5-b] tfUv> 
HPLC (220 nm) MS 99 X (fiaSPflS 3. 24 #) 
MS (APCH, m/e) 346 (M+l) 
507 

2-(2,3-vt HD-l,4-^>!/^*5/>-6-^f;W-6-7x— ;i^lH-f 5^/C4, 5- 
20 b]t'Jy> 

HPLC (220 nm) MS 83 X («j#Rf W 3. 05 #) 
MS (APCI+, m/e) 330 (M+l) 
Hflsfll 508 

2- (3- 7 M U y x - )V) -6- 7 x - )]/- lH-f 5 ^ V [4, 5-b] tf U *J > 
25 HPLC (220 nm) MS 96 % (filftffirM 3. 23 00 
MS (APCI+, m/e) 290 (M+l) 
509 

2-(3-7MD7i-)W-6-(2-7 iJ^-IMS^/tt, 5-b] tf U >?> 
HPLC (220 nm) MS 95 % (&j#Bf [S 3. 13 £0 



n 
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MS (APCI+, m/e) 280 01+ 1) 
IIM 510 

2-(2-7;M"D 7 x~JI/) -6-7 x ~ JU-lH-f 5 #V14, 5-b] fcf »J >>> 
HPLC (220 nm) 100 X (M&BtP^ 3. 09 #) 
5 MS (APCI+, m/e) 290 (M+l) 
H»J511 

2-(2-7MD7x-JW-6-(2-7 U;W-lH-f 5 ^V[4, 5-b] hf U 
HPLC (220 nm) m.& 100 X (&£HJ#P B 1 2. 98 #) 
MS (APCI+, m/e) 280 (M+l) 

10 mmmsn 

2-U-7)] / j-n 7x-;i/)-6-7x-;i/-lH--f 5^7* [4, 5-b] tTU 
HPLC (220 nm) 99 X (Wf B l3.13^) 
MS (APCI+, m/e) 290 (M+l) 
^6609 513 

15 2- (4- 7 D 7 x ~ JU) -6- (2-7 U ;W -1 H-< $ [4, 5-b] tf U ~7 > 
HPLC (220 nm) 92 X (&&« 3. 01 #) 
MS (APCI+, m/e) 280 (M+l) 

N-(3-(6-(2-* h+S/7x-;W-lH-rs^V[4, 5-b] tf U -7>-2-<;U) 7x~Jl/)- 
20 N, N-5/^9^7 5 > 

HPLC (220 nm) mM 99 X (fiy$8#M 2. 81 #) 

MS (APCI+, m/e) 345 (M+l) 

»M515 

2-(2-7Mn7x-JW-6-(2-^ h*'>7iZM-lH 5^V*[4, 5-b] tf U >?> 
25 HPLC (220 nm) *gft 99 X (ft&M 3. 20 #) 
MS (APCI+, m/e) 320 (M+l) 
HJ609 516 

2- (3-7;^ □ 7i-;W -6- (2-* h 4^7 7 x - )V) -1H— f 5 ^7 [4, 5-b] tf U V > 
HPLC (220 nm) ^99 X (ftj#l$!H| 3. 20 #) 
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MS (APCI+, m/e) 320 (M+l) 
^^517 

2- (4-7Jl/tn7x ~)V) -6- (2-* h^>7x ~)V) -1 H->f 5 [4, 5-b] tf U> ? > 
HPLC (220 nm) fgft 95 X 3. 08 #) 

5 MS (APCI+, m/e) 320 (M+l) 

N, N-i?^^;i/-N-(3-(6-7x-;WlH--r 5 £V[4, 5-b] bf U 5?>-2->f jV)7x'Jl/) 

HPLC (220 nm) ffc&lOO % (ft#l$|flj 2. 80 80 
10 MS (APCI+, m/e) 315 (M+l) 

N- (3- (6- (2- 7 U )V) -1H— f 5 ^/ [4, 5-b] tf U >-2~f ; W 7x"jW -N, N->>* ? 

HPLC (220 nm) fflg 98 X (^J#I^K 2. 58 #) 
15 MS (APCI+, m/e) 305 (M+l) 

i 

l»J 520 

3- (6-7 x — jv-ih — r ^ ?v [4, 5-b] tf u v >-2-< ;w ^ >y- h u ;p 

HPLC (220 nm) MS 98 % (UWmffl 3. 21 #0 
MS (APCI+, m/e) 297 (M+l) 
20 HifiM521 

3- (6- (2-* h+v7xn;U)-lH--r $^VC4, 5-b] tf >J 5?>-2~f;W h U 

HPLC (220 nm) fcfig 99 X (&Jf B#ffi 3. 20 #0 
MS (APCI+, m/e) 327 (M+l) 
25 ^JSM 522 

2- (2-7;i/:* □ 7 x ~ J V) -6- (3-* h 3f is 7 x ~) V) -1H--T 5 ^/ [4, 5-b] tf U 5* > 
HPLC (220 nm) 100 % (ftftftN) 3. 15 #0 
MS (APCI+, m/e) 320 (M+l) 
^£J60»J 523 
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2- (3- 7;i/tD7i-JW-6-(3-^h+->7i -)V) - lH-f $ 9 V [4, 5-b] hf U v > 
HPLC (220 nm) §fcg 100 % (&&Bf F*1 3. 28 #) 
MS (APCI+, m/e) 320 (M+l) 
MMM 524 

5 2-(4-7Jl/tD7x-Jl/)-6-(3-^ h^v7x-;W-lH-r5^y[4,5-b]h°U^> 
HPLC (220 nm) |gg 99 X (&8M 3. 17 
MS (APCI+, m/e) 320 (M+l) 
H»J525 

6-7 x -;i-2- (3- ( h >J 7 D ;* ^) 7 x ~ -1H--T 5 £V [4, 5-b] tf U v 5 > 
10 HPLC (220 nm) 93 % (&&mm 3. 61 
MS (APCI+, m/e) 340 (M+l) 

mmm 526 

6- (2- 7 U ;p) -2- (3- ( h U 7 )V* U * W 7 x - ;W -lH~f 5 9V [4, 5-b] tr u V 

y 

15 HPLC (220 nm) m& 85 % (ft^W 3. 58 
MS (APCI+, m/e) 330 (M+l) 
«J 527 

6-(2-^h+y7xr)|/)-2-(3-(hij7MD^ 3^ W 7 x ~ ;W -1H--T 5 ^ / 
[4,5-b]tfUi^> 

20 HPLC (220 nm) « 100 * <#JWi0 3.54#) 
MS (APCI+, m/e) 370 (M+l) 
528 

2-(3-(^5 i ;^;n^-;w 7x-ju)-6-7x-;|/-ih— f s^/[4, 5-b] try 

HPLC (220 nm) £ifcg 94 * (&&f$fg 2. 98 ft) 
25 MS (APCI+, m/e) 350 (M+l) 
!US#!l 529 

6-(2-/ h+y7x ~ )V) -2- (3- ^)VX)V*-)V) 7 x ~;W -1H-- T $ ^/ [4, 5- 

b]fcfy>?> 

HPLC (220 nm) MS 99 X (&&TO 2. 96 #) 
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MS (APCI+, m/e) 380 01+ 1) 
%mm 530 

6-(2-7U;i/)-2-(3-(pW!/X;l^~;W 7x=;W-lH~f 5^V[4, 5-b] tru 
HPLC (220 nm) 99 * (&f#M 2. 89 #) 
5 MS (APCI+, m/e) 340 (M+l) — 
$JB0!l 531 

6- (2-7 U ;i/)-2- (3- (2-^ h *~>X h 7x^JW -1H--T 5 ^1/ [4, 5-b] tf U 

HPLC (220 nm) 89 * (ft&RN 3. 00 4+) 
10 MS (APCI+, m/e) 336 (M+l) 
n\ 532 

6- (2-7 U ;W -2- (4- (2-* b *->X h 7Z-JV) -lH-f 5 [4, 5-b] tf U 5? 

HPLC (220 nm) 90 X (&&M 3. 53 #) 
15 MS (APCI+, m/e) 336 (M+l) 
»| 533 

2-(3-^;i/7}nU / 7x-;w-6-7xx;u-iH--r [4, 5-b] tru 

HPLC (220 nm) $£^100 % (ftjfl^M 3. 03 ft) 
MS (APCI+, m/e) 357 (M+l) 
20 «M 534 

6- (2- 7 U )V) -2- (3-^1/* U y 7 x _;]/) -1H--T 5 [4, 5-b] tf U V > 
HPLC (220 nm) $&&100 % ($&&#R8 2. 92 #) 
MS (APCI+, m/e) 347 (M+l) 
Mti&M 535 

25 6- (2- 7 □ 7 x x;W -2- (3-^* U / 7 x XJU) -1H-- f 5 7V [4, 5-b] tf U 

HPLC (220 nm) 100 X (fiWWIB 3. 1 1 ^) 
MS (APCI+, m/e) 375 (M+l) 
■MM 536 
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6- (2-7 U M -2- (3- (1-tT D U i?—)V) 7irjW -1H— f 5 ^/ [4, 5-b] tf U 
HPLC (220 nm) ,$ifcg 99 8! («J#ITO 3. 31 #) 
MS (APCI+, m/e) 331 (M+l) 

mmm 537 

5 6-(3-7U;0-2-(3-^ h + ->7x^;W-lH--f 5 ^/ [4, 5-b] t! U ^ > 
HPLC (220 nm) 93 X (&jf PtfS 2. 91 #) 
MS (APCI+, m/e) 292 (M+l) 
538 

10 k"Uy> 

« 

HPLC (220 nm) MS 100 X ( WFI 3. 38 ^) 
MS (APCI+, m/e) 353 (M+l) 
HJ&^J 539 

6- (2- y u )V) -2- (5-pc ^;v-3-7 x -;i/-4--r v ^u-y u ;w -iH-r 5 [4, 5- 

15 b]fcTUS>> 

HPLC (220 nm) $&£ 100 X (&J#fl#fa 3. 32 #) 
MS (APCI+, m/e) 343 (M+l) 
HJfcfll 540 

6-7x^H-(3-(2, 2, 2-h U 7xn;W-lH--f 5^/[4, 5-b] 

20 fe!U5>> 

HPLC (220 nm) iffig 86 X (flySffSRfl 3. 53 #) 
MS (APCI+, m/e) 370 (M+l) 
HJfiM 541 

6- (2-7 U ;W -2- (3- (2, 2, 2- h U 7MDXh^y)7i^)-lH-< ^ 5- 
25 b]h°Uv> 

HPLC (220 nm) ^ 92 X (ffiJffW 3. 53 #) 
MS (APCI+, m/e) 360 (M+l) 
•«J 542 
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6-(2-7MQ7i-;W-2-(3-(2, 2, 2- h U 7^nih**» 7 x~;W-lH— f 5 
^7* [4, 5-b]tfU^> 

HPLC (220 nm) f&jg 87 % (#J^NfK 3. 65 #) 
MS (APCI+, m/e) 388 (M+l) 
5 HJSM 543 

2- (3—f V 7u ^^y-2-^fJl/7i njW -6-7 x^MH-T 5 W [4, 5-b] h° 'J *J 
> 

HPLC (220 nm) SSfcg 99 % (ffiitWM 3. 45 #) 
MS (APCI+, m/e) 344 (M+l) 
10 USSM 544 

6- (2-7 U ;W-2-(3-T 77°n^^v-2-^5 1 ;i'7x-;i/)-lH-r 5 ?V [4, 5-b] tfU 

'HPLC (220 nm) 95 * (fiy^^fW 3. 37 #) 
MS (APCI+, m/e) 334 (M+l) 
15 Hlfg#l 545 

6-(2-7;^n7x-;i/)-2-(3-ry7 , o#^e/-2-^^;i/7xn;i/)-m--r5^7 

[4, 5-b] try v> 

HPLC (220 nm) fffig 99 % (£&#« 3. 54 #) 
MS (APCI+, m/e) 362 (M+l) 
20 HJiM 546 

6-(2,4-v7;U^n7x-;i/)-2-(3-<77°n^+>'-2-^5 : -;i'7xZi;i/)-lH--r5 
9 S J [4, 5-b]tfUv> 

HPLC (220 nm) ffig 96 X ({&&M 3. 62 #) 
MS (APCI+, m/e) 380 (M+l) 
25 %Wft 547 

2-(2-(2-* h^->7xn;Wx^;0-6-7xn;WlH-r5^7[4,5-b] tfU v> 
HPLC (220 nm) fflM 98 % O&ffHtW 3. 17 #) 
MS (APCI+, m/e) 330 (M+l) 
HiSSM 548 
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6-(2-7D;p)-2-(2-(2-* b*v7xx;t-)x3 1 j]/)-lHM > 5 7V[4, 5-b] tfU v> 
HPLC (220 nm) m& 97 % mn^fM 3. 01 ft) 
MS (APCI+, m/e) 320 (M+l) 
III 549 

5 2-(2-(4-^ h^^7x-;WX^;l/)-6-7x^;WlH--f 57V[4,5-b] tfU^> 
HPLC (220 nin) $&£ 94 X (#j$0£F B 1 3. 13 ft) 
MS (APCI+, m/e) 330 (M+l) 

nmm 550 

6-(2-7LUW-2-(2-(4-* h^>7xXjl,)X^;»-lH-<ii7V[4, 5-b] tfU>?> 
10 HPLC (220 nm) DEft 99 X (^Uf^ 2. 97 5+) 
MS (APCI+, m/e) 320 (M+l) 

MmM 551 

» 

2- (2- (3-* h * 9 s 7 x XJ W X3\> W -6-7 x x;|/- lH-f 5 TV [4, 5-b] If' J -J > 
HPLC (220 nm) H^M 89 X (&&B#F*8 3. 14 #) 
15 MS (APCI+, m/e) 330 (M+l) 
»M 552 

6-(2-7U;i/)-2-(2-(3-^ h^->7xx;i/)X5 1 ;W-lH-f 5^V/[4,5-b] tTU v> 
HPLC (220 nm) « 99 % («j#B#|S 2. 98 #) 
MS (APCI+, m/e) 320 (M+l) 
20 H0>J 553 

2- (2- (4-7 P O 7 xx;U) JLJ-M -6-7 xx;WlH--f S 7V [4, 5-b] hf U 5? > 
HPLC (220 nm) 96 X C&iflM 3. 33 #) 
MS (APCI+, m/e) 334 (M+l) 



WJ 554 

25 2- (2- (4-7 □ P 7 xx;i/) X^;i/) -6- (2-7 U ;W -1H-- T 5 7 s / [4, 5-b] \L U v > 
HPLC (220 nm) 100 % 3. 20 #) 

MS (APCI+, m/e) 324 (M+l) 
555 

2-(2-(2-7PP7xX;i/)X^;U)-6-7xX;U-lH--f 5 ^7 [4, 5-b] h°U 
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HPLC (220 nm) MM 100 X 3. 24 #) 

MS (APCH, m/e) 334 (M+l) 

* 

HftsM 556 

2- (2- (2-7 U D7x-;WX?JW-6-(2-7 U )V)-VSH 5 ^1/ [4, 5-b] t° U V> 
5 HPLC (220 nm) ffigUOO 35 (#U#B#Fb1 3. 10 #) 
MS (APCH, m/e) 324 (M+l) 
»J 557 

2-(2-(3-^PP7^-;V)X5 : -;i/)-6-7x-;i/-lH— f 5^/ [4, 5-b] tfU v> 
HPLC (220 nm) |Gft46-% (^fTO 3. 31 #) 
10 MS (APCH, m/e) 334 (M+l) 
M^l 558 

2- (2- (3-7 DD7 x-JW X3M0-6- (2-7 U ;W -1H--T S 7V [4, 5-b] tf U 
HPLC (220 nm) |$^96 X O&jf Bf M 3. 19 #) 
MS (APCH, m/e) 324 (M+l) 
15 ^M559 

2- (2- (4-^ 7i"JW X3^j W -6-7 1 XJl/-lH—f 5 ^7 [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 99 % (##15119 3. 26 #) 
MS (APCH, m/e) 314 (M+l) 
Hi 560 

20 6-(2-7U;i/)-2-(2-(4-^^;i/7xx;U)X^;W-lH-r5^/[4,5-b] tfU v> 
HPLC (220 nm) MS 99 % (#&fl#|fO 3. 13 #) 
MS (APCH, m/e) 304 (M+l) 
IM 561 

2- (2- (3, 4-^PD7i X9MU) -6-7 x x;U-lH-f 5 TV [4, 5-b] kf U v 7 
25 HPLC (220 nm) tftft 87 X (&&P#|ia 3. 47 #) 
MS (APCH, m/e) 368 (M+l) 
III 562 

2- (2- (3, 4-77 □ □ 7xZJW X^;W-6-(2-7 U )V)-\YL-^ $ 7V[4, 5-b] tf U -7 

y 
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HPLC (220 nm) ffig. 94 % (ft#l$ia 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
$&m 563 ' 

4- (2- (6-7 x~;i/-lH--f 5 ?V [4, 5-b] tf U v>-2--f ;W X^l^^/X h U ;p 
5 HPLC (220 nm) ffcS? 98 X (fiySBtUB 3. 03 #) 
MS (APCI+, m/e) 325 (M+l) 
HJSM 564 

4-(2-(6-(2-7 U;P)-lH-f 5^V[4, 5-b] tf U 5?>HJWl^)^>^ h U 
)V 

10 HPLC (220 nm) « 100 % (^Itdt^ 2. 88 #) 
MS (APCI+, m/e) 315 (M+l) 
H«J 565 

2-(2-(4-7JWD7x-JW X^)-6-7i XJWIH-'T 5 ^/[4, 5-b] tf U i?> 
HPLC (220 nm) 94 % ($k&f%ffl3. 17 #) 
15 MS (APCI+, m/e) 318 (M+l) 
. mt&m 566 

2- (2- (4-7MD7x-JW X9\>W-6- (2-7 U ;W-lH--f 5 [4, 5-b] tf U 5» 
HPLC (220 nm) 100 * (£&f R#Pb1 3. 03 #) 
MS (APCI+, m/e) 308 (M+l) 
20 ^ffiftl 567 

6-7 x -;P-2- (2- (4- (h'j7MP/ 7 i-JW X^;W -1H--T S W [4, 5- 
b]tfU> ? > 

HPLC (220 nm) Ifc^lOO % (#J#H#IBJ 3. 45 
MS (APCI+, m/e) 368 (M+l) 
25 HJ6#i! 568 

6- (2-7 U )V) -2- (2- (4- (hV7)V*n* J-)V) 7 xx;W X5 1 ;!/) -1H--T 5 W 
[4,5-b]tf'Jv> 

HPLC (220 nm) jftg 90 % (U&mffl 3. 34 #) 
MS (APCI+, m/e) 358 (M+l) 



WO 03/045929 



PCT/JP02/12264 



179 



mm 569 

6-7x-JH-(2-7z^k>^nya \±)V)-m-^ 5-b] tTU v> 

HPLC (220 nm) MS 100 X (&J#P#Ra 3. 20 #) 
MS (APCI+, m/e) 312 (M+l) 
II 570 



6- (2-7 'JJW-2-(2-7xZ;i/->^ o7d tf^I^)-lH — f [4, 5-b] tf U ¥> 
HPLC (220 nm) MS 100 % (UWmm 3. 07 #) 
MS (APCI+, m/e) 302 (M+l) 

10 2- (2- (4—f V 7°P t?;V7 xX;W X^Jl/) -6-7 x x;!/-lH~f 5 [4, 5-b] k° U 5> 

y 

HPLC (220 nm) MS 96 % (i£*#«3.57#) 
MS (APCI+, m/e) 342 (M+l) 

mmm 572 

15 6- (2-7 y;W-2-(2-(4— r 77°n tf;i/7xx;i/)x5P;i/)-iH-f [4, 5-b] try 

HPLC (220 nm) MS 80 X (UWmffl 3. 47 #) 
MS (APCI+, m/e) 332 (M+l) 
Hi 573 

20 6-7 i-ih2- (2- JW X^;V) -lH-f 5 ^7 [4, 5-b] H U *s> 

HPLC (220 nm) MS 100 % («j#Bf ffi 3. 03 #) 
MS (APCI+, m/e) 306 (M+l) 
«J 574 



6- (2-7 U;W-2-(2-(2-^XX;0X5P;W-lH-< [4, 5-b] tf U 

25 HPLC (220 nm) MS 99 % («i»IPI 2. 88 #) 
MS (APCI+, m/e) 296 (M+l) 

mmm 575 

2-(2-(4-X h^r->7xX;0X5 1 ;W-6-7xX;i/-lH-r 5^7 [4, 5-b] bf U v> 
HPLC (220 nm) MS 100 !l! (#&l3ia 3. 27 #) 
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MS (APCH, m/e) 344 (M+l) 
H»J576 

2-(2-(4-X h+->7irjl/)XfJW-6-(2-7 U;W-1H-^ [4, 5-b] t!U ?> 

HPLC (220 nm) MS 100 X (fiy#PSIH! 3. 1 5 20 
5 MS (APCI+, m/e) 334 (M+l) 

■ 

W&M 577 

2- (2- (4-- h n 7 x - )V) x?)V) -5-7 x -/mh-^ >'M 5 y 

HPLC (220 nm) MS 100 X (^3#B#P^ 3. 1 6 20 
MS (APCH, m/e) 344 (M+l) 
10 578 

6-7x^;i/-2-(2-^x-;i/7°o bfju)-iH--r $^/[4, 5-b] tru vy 

HPLC (220 nm) MS 100 % (&jf Hf f$ 3. 20 20 
MS (APCI+, m/e) 314 (M+l) 

mmm 579 

15 6-(2-7U;W-2-(2-7x-;i/^Utr;i/)-lH-r5^/[4,5-b] b°U> ? > 
HPLC (220 nm) MS 100 X (#J#I$IH! 3. 05 20 
MS (APCI+, m/e) 304 (M+l) 
580 

6-7 x~;V-2-(5-7 x-;P^>5=-;W-lH-f 5 #V[4, 5-b] tfU 
20 HPLC (220 nm) MS 100 % (&#l$ffl 3. 53 20 
MS (APCH, m/e) 342 (M+l) 
581 

6- (2- 7 U;i/)-2-(5-7x-;l/^>^;W-lH-f 5 7V [4, 5-b] M U v> 
HPLC (220 nm) MS 100 X (£&fM 3.41 2) 
25 MS (APCH, m/e) 332 (M+l) 
^Ufcfll 582 

2-(2-(4-7h^->7x-;0X5 1 Jl/)-6-7xn;U-lH— T $^/[4, 5-b] fc!U >>> 
HPLC (220 nm) MS 99 % (ftttttlRI 3. 62 £0 
MS (APCH, m/e) 372 (M+l) 
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MUM 583 

2- (2- (4-7" h^yy xx;» xWw -6- (2-7 U JW-IH-Y S ^V* [4, 5-b] tf U^> 

HPLC (220 nm) 100 % («}#TO 3. 52 #) 
MS (APCI+, m/e) 362 (M+l) 
MMW 584 

6-7x^-2-(2-(3, 4, 5-h U ^ h^r'>7i^) X9Ml/)-lH-< 5 ^7*[4, 5-b] tf 
<>7> 

HPLC (220 nm) M^lOO % (^fTO 3. 01 #) 
MS (APCI+, m/e) 390 (M+l) 
MffiM 585. 

6- (2-7 U;W-2-(2-(3, 4, 5- h U ^ ^>7xX>l/)X^;i/)-lH~l' 5^7 [4, 5-b] 

tfU>>> 

HPLC (220 nm) 100 * (&^M2.86#) 
MS (APCI+, m/e) 380 (M+l) 
MMM 586 

2- (2- (4--T 7 7°D^->7x^W X^;W -6-7 xX;i/-lH--f 5 ^7 [4, 5-b] fc? U 

HPLC (220 nm) m& 92 % (®gfmffl 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
MMffl 587 

6- (2- 7 U ;W-2-(2-(4-^ 77°D^>7xXJl.) X^)-lH--f 5 *V [4, 5-b] tf 

HPLC (220 nm) |5fc^ 88 % 0£f#B#^ 3. 26 #) 
MS (APCI+, m/e) 348 (M+l) 
MffiM 588 

6- (2-7;^ □ 7 xx;0 -2- (2- (4--f 7 7°p tf* ~> 7 xx;W x5f;W -1H--T 5 

[4,5-b]tfU> ? > 

HPLC (220 nm) ffift 88 * (&&H#Fe1 3. 40 #) 
MS (APCI+, m/e) 376 (M+l) 



* 
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MfaM 589 

2- (2- (4-r h d 7 i-JW xf jW -5-7 ir ;hiH-^ (mnw 

577 <D{t&m (0.5 g) (50 ml) A^v^A-ISIf (0.1 

5 Jg£MJBEg£U ^H^itlfcLT, 4-(2-(6-7x-;P-lH-< ^^V[4,5-b]tfU^ 
>-2-fiWXfJW7^'J> (0.44 g, 95 %) %mzo 

'H NMR (DMS0-d 6 ) <5 2.96-3. 12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8. 4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m), 7.95-8.10 (1H, broad s), 
8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm" 1 
HPLC (220 nm) iftg 94 % (&W9$ffl 2. 39 #) 
MS (APCI+, m/e) 315 (Mil) 
590 

4- (2- (6-7 x -;I/-1H-T 5 ?V [4, 5-b] t° U v>-2-f )V) X^;0 7X'J> (« 
15 M 589 Oflj&to) (25 mg) £*SzKW® (0.01 ml) <h£tf U ^MT' 6 P# 

BKfcx^Tttmbfc. f£*H (Na,S0 4 ) fc&SSSU &rH£ 

i 

N-(4-(2-(6-7x-;i/-lH-f ^^^[4, 5-b] \f.V9>-l-<1 )V)3L?)V) 7 
x-;i/)7-feh75 F (22 mg, 78 X) *#fc„ 
20 'H NMR (DMS0-d 6 ) <5 2.02(3H, s), 3.12 (4H, s), 7.16 (2H, d, J = 8.7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8. 7 Hz), 7.79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm" 1 

■ 

HPLC (220 nm) MS 99 * (#*#B#[H3 2. 75 #) 
25 MS (APCH, m/e) 357 01+ 1) 
MMM 591 

ESMfc=U> (0.5 g) £*^>7Jl/*>m (2 ml) 120 1 Ifl* 

■ 

tlWi^tfc. uOifl:> 2,3-v75y-6-7x-Jl/t:'J^> (#*#l 
113 (DfcG®) (0.2 g) £: 3-^ h*v£J.#$ (0. 17 g) £iOA; 120 VT* 1 B# 
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l»If^-7h7kFD77> (3:1, v/v) T^tbUfeo W$tS£7k$c> 
(MgS0 4 ) ft, »«*»£ES*U, ttSSWJtkT, 5-7i-;H-(3-^h+y7 
xn;W-lH— f 5^/[4,B-b]lf U v> (0.18 g, 55 X) 
5 'H NMR (CDClj) (5 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7.95-8. 20 (3H, m) ppm 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 cm" 1 
HPLC (220 nm) US. 89 % (&J#B#|!3 2. 92 #) 
MS (APCI+, m/e) 304 01+ 1) 
10 MMM 592 

6-7x;+y-U-t°'Jy>y75> (###l 1 1 5 0fb£-%) (0.2 g) t 3-* 
h^^lSI (0.08 g) fc€tf-*5/JfcfcU>'(5 ml) *K:i8#U 140 *CT? 4 

T> »il^-fh7bFD77> (3:1, v/v) T&fcBLfc, «®^tK^ 
15 S£0 (MgS0 4 ) »fS£«jBEg*U *MI£ailfcUT v 5-7x/+y-2-(3-^ h 

*S/7x-;W-lH--f 5^V[4,5-b]k°U 5» (0.04 g, 23 %) 

'H NMR (CDC 1 3 ) <5 3. 87 (3H, s), 6.84 (1H, d, J = 8.8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, i), 

8. 08 (1H, d, J = 8.8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm"' 

HPLC (220 nm) ffig 80 X (U$f$$W\ 3. 29 #) 

MS (APCI+, m/e) 318 01+ 1) 

m^ntvxmmm 282-284 0fc&*£M©#n>»£3naHRu mm 

Uttffll 593 

2-(3-(2-^h^vlh^y)7i n;W -6-7 x -)V1 > VttUr V~)V 
HPLC (220 nm) »&g 99 X mftftft 4. 93 5+) 
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MS (APCI+, m/e) 346 (M+l) 
594 

6-(2-7U;u)-2-(3-(2-^ h^x h^s) 7xx;w^>y;**i^A-;i/ 

HPLC (220 nm) 87 X (fi8#l$M 4. 71 #) 
5 MS (APCI+, m/e) 336 (M+l) . 
USSM 595 

. 6-(2-7M07i-JW-2-(3-(2-^ b+v'X 7i-;W^>!/W/- 

HPLC (220 nm) MS 97 X (fiy#B#|B 4. 91 #) 
10 MS (APCI+, m/e) 364 (M+l) 
MMM 596 

4- (3- (6-7xX;WS >y^-^y-;| / -2->f ;i/)7i/+y)7^>-h u ;P 
HPLC (220 nm) MS 99 X (ftf$I^RQ 4. 90 #) 
MS (APCI+, m/e) 355 (M+l) 
15 H»J597 

4- (3- (6- (2-7 U ;W ^ >y^t+y-;W2-f ;W 7x/+y)7^>-h'J ;p 
HPLC (220 nm) MS 95 % mwmffl 4. 69 #) 
MS (APCI+, m/e) 345 (M+l) 

20 4- (3- (6- (2-7^D7i-;W O^^V-)V-2~-( )V) 7i/+-»7^ >X 

HPLC (220 nm) MS 98 X <ftJ#B#|BJ 4. 87 #) 
MS (APCI+, m/e) 373 (M+l) 
«J 599 

25 2- (3- (3- U 7 X h 3r X) 7 x X)I/) -6-7i-JK> VttW—Jl 
HPLC (220 nm) MS 95 % (Uftmffl 3. 69 #) 
MS (APC1+, m/e) 401 (M+l) 
600 

6- (2- 7 U )V) -2- (3- U 7 X h * ~» 7 x x; W ^ > '/ttV */-)], 
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HPLC (220 inn) ^99 X (&#I&M 3. 40 #0 
MS (APCI+, m/e) 391 (M+l) 
HJS^il 601 

6- (2-7;U^D ^ irJW -2- (3- (2-^E;i/* 'j;ih+y)7 x ^>»/tW 

HPLC (220 nm) MS 92 % (&&TO 3. 69 #) 
MS (APCI+, m/e) 419 (M+l) 
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(i) «m t# £ n^-fb-g-fe . 



1 0. Omg 
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(2) h— 7, 9 0. Omg 

(3) t^ B B B-feJl/0-X 7 0. Omg 

(4) 7f7U>i7^y^7A 10. Omg 

tufB (1) , (2) (3) <D±mt5. Omg© (4) £*gfaL/c^ 

5 m&ikis. cnizmvo) (4) £5. omgjp^T, ±w^M^^-yts^Mz 

It AT So 

( 1 ) mmm 1 ti# sn^b-s^ 10. 0 m g 

(2) HJf 60. Omg 
10 (3) U->X^-^ 3 5. Omg 

(4) if^^> 3. Omg 

(5) Xf7'J>tT^y^7A 2. Omg 

mmM41:n^nrcit^l O. 0mg«h¥Uf6 0. Omg^3->X^ 
-^3 5. OmgCg^^l 0Sa%-fe*^?>7j<^0. 0 3ml (if^> 
15 tLT3. Omg) £JS^, 1 mm^ y y^om&m LTWLfc©^, 4 
Ot«LWIigt5. #Stlfe^i^XxTU>^T^v^7A2. Om 

20. $m\m 3 (-^rco<DfflM) 

( 1 ) nmm 1 t# zntzfc&m 1 o . o m g 

(2) 3US 7 0. Omg 

(3) 5 0. Omg 

(4) Bim^y-fy 7. Omg 
25 (5) Xf7'J>t?^y^A 3. Omg 

»^J4-e#e>n^b^-t/l 0. OmgtXfT'J^^y^AS. Om 
g&*im{k7 £ yzfy(D7k®W.O. 0 7ml OWfbx^^LT?. Omg) 
T*m$k4t&, nmv, l|7 0. Omg^3->^-f5 0. Omg^ 
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(1) ffil'Ja-^ni/iJ> io. Omg 

* * — 

(2) $JK 7 0. Omg 

(3) 3->X^-^ '5 0. Omg 

(4) «t>^> 7. Omg 

(5) ^r7'J>i7^^ 3. Omg 

BHftU a-^Dl/iJ>l 0. OmgtXfT'J^SW^Aa. Omg£ 
RT^'fl:x>7 o >O7K^0. 07ml OiIjSfl5f>y>iUT7. Omg) T!| 

U SUI7 0. Omg*«ttf3->^-f5 0. Omg£jl'&?- 

W<l 4 



15 i^lllMllfflB 

HER2 JS^k h?U§tt SK-BR-3 BT-474 OHflJiffiHm 100m 1 (2, 000 if 

J&) L/ < « t ME»f« MRC-5 1 00 w 1 (4,000|ffljgS) £96 

0 » 2 mHNlKRUft:IUft^ttttFtt 100m 1 ftSSfciU 3 fjfcfct 5 B Mfr 

□B**ttT?Bja*fc\ -SSsrb o.4X(w/v)i§i£ £in*.;SfflJ^ 

ffiSE (lOnftl b>JX3I») &ftl*.T&$&jftfflU ftftttft 550ni ®§t3feft£g| 
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m 7 3 ] «itm»Jfi$i& 






mm 


mmm (ic m ;mm) 




SK-BR-3 


BT-474 


MRC-5 




0.12 


0.28 


>25 


mmm 97 o\Y&m 


0.94 


0.49 


>25 


mmm 1 1 3 <D4k&m 


0.22 


0.25 


25 


mmm 157 <D\^m 


0. 23 


0. 19 


>25 


mmm 202 <o\^m 


0.55 


1.1 


' 21 




0.14 


0.83 


>25 



5 nmn mmmmm 

ixio 7 M(D t hmmm bt-474 £v h u ^^w;iilt balba %mz- ft 

10 BJO'fb-D-t/OGelucireM (0.3£fctel mg/mL) £ lOmL/kg ©ffllT, — B — 
lei, 14 BMP&-££frofc„ ^#M^B^J;^#$l7B(cJl^^?II^L,, 
S : IIM=^ixglxg|x (1/2) lc£DM-»#^£3f£BLfco Gelucire 

15 T/C (%) tLT«. 

(S7 4) {CtkTo *^Bj0^b^^HBR2 fgijfc h M« BT-474 <Z) 





T/C tt) 


3mg/kg 


1 Omg/kg 




58* 


31** 



(* P<0.05, ** P<0.OK Dunnet^) 
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T-4 7 4 



mmmmiii oo, ooow §24 



n§mwi%k D4Mai/fca, «&#c»$*;n*9©* >a?k£7M o 

HER2 3 1 D>'><£>U>$Kb*£l 0 0%ilt, #aS©^fb-&W^^Un 
R 2^O-»0U >&ft*£2*il0 5 0 %tcWJ1-§0t^M-&#)M ( I 



15 *&W<D{k&1f! (V) ! bb<«^(D^fc«^-tie ) ©7 0 P F77^ll fny> 



20 F5y^tt» £S4$ftttfcfi^5f1UB£*rt*fc«K HER 2 



#tfjsrau s#Tajii£.ftfc#®2 001-359753 sm^lt^d. 
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10 



20 



25 



1 . (V) 




W-Q (V) 



5 R ,b te 



T a »^> C,_ 6 7;WVS> -CH 2 0-, -OCH 2 -, -CH 2 S-, - 



S CH 2 -s -CH 2 -CH 2 -tfctt-CH=CH-5, 



15 ww^-g-, mmw.^. ^mmj-zfe 



2. -figs; (vi) 




W— Q (VI) 



^^tifec 3 _ 8 v^o7;^;i'*^fc« 



SfffBg^^ nfe c 6 _ x o 7 u cfc *tfc $ nfc c 3 _ 8 □ 7;v*;h 

<DBJ&Ste> APy>Jg^ OH, CN, N0 2 > N-H 2 , NHCOR, NH 
C ONHR, NHSO,R, SO,R, COOH, COOR, CONHR, C 
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ONH 2 , CF 3 , CF 3 0, fiifc$ftTV>Tfc«fc^C l _ l 7;p*;Ug» fi^£ 

5 RttCi.jTMM, C3_ 8 y^D7^JHi&ttC 6 . 10 7'J-;H^ 
T a fiMMS£\ C^TJ^M, -CH 2 0-» -OCH 2 - -CH 2 S- - 
SCH 2 -, -CH 2 -CH 2 -S&e-CH=CH-^ 

KK. ) , 

15 Qtt«ife$nT^Tt>«kVic 6 _ 10 7U-;i/S*fettgift$nTViTt>«fc^^#jji 

3. X^fc«X a ^«^^nT^T ! feJ:V^^J^^Tfe§»^3Sl^ViU4fBm© 



20 5 . Z £fc«Z a ^3ltM?T&3!f 1 6 ©jftCD-ffrg-*. 
7. —JKst (VI I) 




25 
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7 u 
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T'fcJSMS^ C 1 _,7;M\IP£, -ch 2 o- -och 2 -, -ch 2 s- - 

SCH 2 -, -CH 2 -CH 2 -^di-CH=CH-^ 
5 R 2 «7k^M^ «*$tlTWTfe±WC,.,7W;H, ll^ftT^Tfei^ 



10 8. — jRS:(VIII) 



w— Q (viil) 




SftWb«l:HC,. 10 7'J-M, 
15 flltftSnWTt>J;lriC3_ 8 v'^D7;WP3£*fcW: 

T-fcums^, c 1 _ i t;p*;hs, -ch 2 o- -och 2 -, -ch 2 s-, 
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